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INTRODUCTION TO VOLUME III

 this volume is designed to serve as a resource; not a blueprint; for
trainers involved in Peace Corps ag training programs that have a crops techni-
cal training componerit. g

Intended Audience

Technical Crops Trainers
Technical Ag Education Trainers ,
" Technical Ag Community Development Trainers
Technical Ag Rural Extension Trainers
These trainers are most likely crops specialists; host country ag instric-
tors, or ag or community development Volunteers who have done crops work. They

might work with an EXperiegcegiigéé crops trainer in planning and catrrying out

sessions on soil management; insect control; and other crop productioun areas.

Fiw to Use this Volume

\

This volume is designed to aid crops traimers in planning and carrying out
the crops portion’ of a training programs, While the training design is primarily
intended for pre—-service trainings, much of it would be useful for in-gervice
workshops. Here is a usage gui%f to Volume III:

Chapter I provides suggested guidelines for setting up and carrying out

the crops training component. :

Chapter II contains tlie suggested: crops training curriculum which includes

a sessions list and a lesson plan for each session. The lesson plans are
not meant to be a rigid "script” but rather a convenient starting point for

session planning. Crops trainers will likely find themselves modifying the

plans to suit variations in programs and training sites.

Chapter IIf is the crops technical resource section. It contains the Crops
Guidelines package that covers basic vegetable production rractices frem
garden planning through harvest. It 7as developed and wriiten by Peace
.Corps crops trainers for use both inm training and on the job. In addition,
a detailed crops reference bibliography is included. '

The Appendix contains lists and other handouts pertinment to Chapters I and

11 such as a supplies iist, sample exams; and planting imstrdctions.

»l

O
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) GCHAPTER I: ORIENTATION TO THE CROPS COMPONENT OF AG TRAINING

A. OVERVIEW OF THE CROPS TRAINING COMPONENT

. : ~ -

White short term ag training cannot produce fully qualified extension
workers, it can provide entry level competerice and credibility and make trainees
aware that crop production is a very complex endeavor with few "cookbook'
recipés. This manual is primarily concerned with pre-service training which is.
eant to be only the first phase of an op-going skill building process that R
should continue throughout a Volunteer's service in the form of on-the-job
experience and in-service workshops. 7 v ‘

¢

Because of the very practical nature of crop production and the averdge

trainee's lack of experience; the crops training component has a definite field -

bias that emphasizes hands-on learning. The curriculum comsists of about 65-70%
fleld sessions and 30-35% classroom sessions: Each trainee prepares; plants,
and manages his/her own individual pldts and also assumes care of advance plant-
ings. Crops production is treated as an integrated system made up of the fol-
lowing interrelated management areas: planning, land preparation,.planting,
soil management and fertilizer use, water management, weed control, pest and

disease control; and harvesting; drying; and storage.

e - e e
The crops training curriculum consigks of the following ten Skill Groups:

L. The Agricultural Environment
TI. Crops Production Management Principles
' III. Units of Measure :
IV: Soil Management & Fertilizer Use
V. Water Management :
VI. Insect Control o )
VII. Disease and_Nematode Control
VIII. Weed Control
IX. Vegetable Production ™
X. Traditional -Field Crops Overview
) Aside from crop production, the crops training component also attempts to
Foster a balanced outlook on the chemical vs. "organic" 1iSsue 2nd an awareness

of conservation, ecological; and social issues relating to small farmer agricul-~

ture. In addition, a special effort is made to reinforce and illustrate many of
the ag extension principles covered in the extension component~-most importantly
gheigginciplé that “"improved” agricultural practices require adequate testing in
a local environment before beilng promoted. -

~a—
' ¢é -1~ F
ol 3

O
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B. PREPARING THE CROPS TRAINING COMPONENT . Sem -

2. Agree on crops staff roles.

3; Design the crops training and make a rough schedule.

4; Design the training plots.
5. Assemble written materials.
6. Assemble supplies.

7. Prepare the site.

1. 'ASbEMBLE AND REVIEW HOST COUNTRY PROGRAM AND 4G INFORMATION

.

Program information: The host country program 's goals and activities are

usually covered during the all-component staf f training sessions. However, the’

crops staff must atso _gain a clear understanding of the specific entry level ag

skills needed by the program’s Volunteers. _For a checklist of specific skilIs,

refer to the crops training objectives 1in t he Appendix of this volume.

Ag information: It is essential that the crops staf f have adequate host

country ag information available so that technical training does not  become

overly generic. (For a list of needed ag data, refer to the Pre-Training

Research (PTR) section of Volume 1). Absence of such information is often a
problem for ag training programs conducted outside of the host country. A pre-

training research trip can address this problem.

P

In lieu of a PTR trip, the next best solution is éat thé host country ag
APCD®* to mobilize ag PCV's to compile the needed ag information and then mail or

pouch it to the training center with sufficient lead time. Another way to in-

ci.orate relevant host country ag information 1§ to include an RPCY with host

;country ag experience on the staff. Keep in mind however; that such persons

may lack accurate information on country regidns

2: AGREE_ON_CROBS_STAFF ROLES

In addition to apportioning reSponsibility for the various preparation

tasks; the crops staff should mutually define each Member 8 actual training

role. When new trainers are invoived, the iost appropriate crops staf f rote

definitions usually will not become apparent unt il after the first week of

actual training when evetryoie has a much clearer idea of the training program;

as well as each other's skills and prefercnces. Since some crops trainers also

work . {n the othet components, the rote definition process also requires consul-

tation among the component coordinators.

It is~ usually a mistake to rigidly delineate responsibilities ‘on the basis of

such titles, since it tends to load down the TA's with "chores ™" rather than fos—

ter geahingful involvéement and learning. . It is suggested that the TA position

be treated as a working apprenticeship that includes some opportunity to design -



F DESIGN THE CROPS TRAINING AND MAKE A ROUGH SCHEDULE

As with crop production, tralning design is a very location-specific en-

leavor heavily influenced by program and site factors: In arriving at the most

‘easible and appropriate design.for a particular training program; the crops
itaf f should consider the following variables:

a. The host country program's goals; specific crops involved, and ag

skill requir ments.

b. The number of trainees and crops trainers: Both the trainer/
tralnee ratio and the actual number of trainers and trainees are
important. Coordination problems increase almost geometrically

with trainee numbers, even when trainer/trainee ratios are optimum.
Activities that are smoothly accomplished in small programs require

considerably more preparatfon and time to accomplish wWhen groups
dre large.

c. Number of countrtes to be trained at once.
d: Number of hours available For crop training.

e. Length of training: A 4—6 week program will need more advanced

plantings than a 12 week program to provide trainees working exper-
ience with the crops in all phases of growth. Likewise, short term
programs with their much higher number of technical hours per week

require more crops trainers.

f. Training site factors: Amount of land available and its proximity

to ctassrooms and cafeteria; weather conditions that will affect
growth rates and the amount of time spent on watering; opportunity

for relevant expeérience o nearby small farms or research
stations. . : .

g. Kind and amount of additional ag training: If the first phase of
training takes place outside the hos® country; the crops staff

should be aware of the kind and amount of additional ag training
that will occur *during the in—country phase. _Likewise, tralning
programs occurring entirely in-country have the option of introduc-—

ing or refining scme ag skills during future in-service workshops:

°  With the above variables in mind; the followlng procedure can be used to
plan the crops training design and the rough schedile:

STEP 1:

STEP 2:

O

ERIC
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Read over the next unit titled "Carrying Out the Crops Training Compo-

ment” as well as the section on overall training design in Chapter II
of volume 1l..

Determine which of the needed ag skilis can be appropriately and ade-
quately covered during this phase of training. Use the crops_training
objective 1list in this Volume's Appendix as an aid to defiming specific

4ag skills.
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STEP 3:

e
STEP 4:
STEP 5:

the same crops the trainees will be working with as Volanteers. How—

ever, time constraints, growlng conditions, and lack of planting mate-—

rial may necessitate substitutions. In this case, gselect reldted crops

that can be used to teach the same skille. "For example, if it is
hot to grow spinach and lettuce;, you might use more heat tolerant
greens such as mustard, amaranth, or New Zealand spinmacha

braw up a list of crops sessions with their tentative hour allotme
based on the program's skill reeds and available training hours. _
to the crops secsions list in Chapter II of this Volume. Some gui
lines: ' ’

too

nts,
Refer
de-

a. As a ballpark figure, the initial land preparation and planting

sessions will take about 18-24 hours and total plot maintenance
time about 25-35 hours. Allot 2 hours/week for exams and 1/2 hour/

week for a postexam review session.

b. DON'T CRAM TOO MUCH INTO TRAiNING—fitfs;aibégﬁiegptatton,bﬁt r
- sults in hurried overviews and early burnout of staff and
trainees.

classroom sessions.
Roughly map ouc the weekly fiow of the crops sessions, but do nof

about daily progression yet. Useful guidelines:

ground as soon as possible, preferably during the first week in a
six week program.

b. Plot maintenance sessions can be plugged into.the schedule on an
approximate basis. Unless trainees are to take over the care of
advance plantings right from the start; only an hour or two of
maintenance time will be needed during the first week while the new
plantings are emerging. A six week program with 120160 hours of
crops training will need about 30-40 hours of maintenance sessionas.

e—

wor

There is considerable flexibility in scheduling or changing main-
tenznce sessions, because they can be easily swapped with crops

classes or other field sessions without difficulty.

c. It;é,héibfﬁi to 6rgahize crops training étbﬁﬁaiﬁéékiy tﬁemes éqéﬁ;

as planting, fertilizer use, and insect control so that trainees;

can focus their energies on one set of skills.. Likewise, weekly

themes of the three components should be coordinated to promote

training cohesiveness and integration.

d. When possible, coordinate the introduction of a skills area wi
its actual fieid need. For example, the ideal time to begin t
Insect Control unit is when insects first start to become a pr

th
he
ob-

fem, usually during the second or third week.  Likewlse, the ini-

tial Units of Measure session should be done the first week wh

14

en

Select the crops to be grown during training. Ideally, these should be _

a. The first priority is for the trainees to get their crops in the i



O

- trainees encounter the7Metric system or unfamiliar traditional
' : units of measure in the planting sessions.

6. Likewise; coordinate classroom activities with field activitjes so
they reinforce each other. For example, the field session on

(within a day) the classroom session on insect control and insecti-
cide safety.

f. Pace the flow of training. Look closely at each of your tentative

weeks; and don't forget to consider the other components' activi-
ties. 1f trainees are hit with fertilizer use; fertilizer math,
feed ration math; and a family live-in during the same week, the

effect on trainee morale CAN BE DEVADTATING.
g. Avold introducing much new material during the final week:

h. Don t forget to plug in the 1/2 h0ur post—exam review session; but

let the trainees organize and run their own pre—exam review and

tutoring sessions after hours.

STEP 6: Before attending the all-component meeting to draw up the overall daily

and weekly . training schedule; prepare a list of crops scheduling pri-

orities and “givens"”. Some suggestions:

E The first crops activity should ideain be a planting session to

set an experiential pragmatic tone to training.

F b: 1In hot weather, any high labor field sessions like land preparition
and planting: are best done in the mornings.

c. When possible, sit down classroom sessions should fiot be scheduoted

for the final two hours of the afternoon; this is a good time for

light duty field work or study.

d. Likewise, avoid Saturday classroom tech sessions in favor of main-—

tenance activities or in-the-field instructions.

e: Usuoally the bect time for the weekly crops exam is Friday morning

right after breakfast for 1-2 hours. Since not all trairees will
finish the exam on time, it 's a good idea to follow it with a plot

\. DESIGN THE TRAINING PLOTS

thy Tndtviduat Phots for Pach Trainet

It is strongly
ecommended that each trainee have his/her own indivic 3 of the program
:rops for several reasons:
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“a. it is the best way to foster confidernce building; responsibility;
active learning, and enthusiasm. v s ‘
b: Esdch trainee can eastly monitor his/her own progress.
c. Likewise, trainers can evaluate trainees on their individual per-
formance and provide useful feedback.
However, it may also be advantageous to include a group project such as a
communal maize planting or rice paddy.

Use of Advance (Staggered) Plantings

Since PC crops training programs are usuaily shorter than the growing cycle

of most crops, advance plantings may also be needed so that trainees can still
exparience the entire planting through harvest cycle and perform all the related
cultural operations. For example, tomatoes require 50-90 days from transplant—
ing to the beginning of harvest; trainees inm a six week program would be unable

to experience and work with this stage unless an advance transplanting had been
made about 30-50 days prior to the start of training: While advance plantings

may not always be possible, here are some suggestions for setting them up:

a: Training centers handling successive programs can eagily maintain a

system of advance plantings by holding over some of the plots _
from previous cycles. If the next program will deal with differ-

ent Crops, trainee labor can be used to make advance plantings
during the prior cycle.

b. In the case of “ome time only” programs or the first cycle of .a {

series, outside labor may need to be hired. Alternatively, field
trips to nearby farms or ag stations might be arranged to expose

trainees to other growth phases, but this is less effective.

Land Requirements

Size: A 20 trainee vegetable training program that also includes some
field crops (maize, etc.) will need roughly 2000-3000 sq meters for the new.
plots (including borders between plot blocks and alleyways individual plots).

If advance plantings are also to be used, an additional 2000 sq. meters may be -
needed. Tralding centers that handle successive cycles and wish ‘to maintain
several advance plantings will need about 5000-10,000 sq. meters of land (based
on 20 trainees/cycle).

Land and Soiis: Ideally; the land should neither be unrealistically good,

nor have Iimitations that significantly hamper field sessionms or reasomable
crops growth. Above all; it should be within easy walking distance of classroom

and eating facilities. Good soil drainage will greatly help to minimize the
disruption of field activities by rainfall or irrigation. Slope should not
exceed 25%. :

" Water: Even if trailning occurs at a normally wet time of year, provisioff
should be made for adequate supplemental irrigation (sprinkler, furrow, or hand

Vate;tqé)ii In the dry season; irrigation involves surprising amounts of water
(7-20 liters per sq. per week). - ' . .
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Shade provision: During hot weather, both trainers and trainees need con-

jvénient acceds to shade during field activities. Miscellaneoas: Protection

from livestock and pilferage; adequate storame facilities for equipment &nd
supplies. .

How to Draw Up the Training Plot Design

STEP 1:

Design the Individual Plots

The number and size of plots needed per trainee depend on the crops in-
volved, their relative importance in the program; and the amount of
land and training hours available. Plots should be large enoiigh to

provide sufficient experience and realism, yet not so much that they _
require an inordinate amount of training time for weeding and watering:

As a ballpark Figure; a trainee canm plant and care for roughly 60 sq:
meters of actual planted surface (not including alleyways between
plots) in a typical vegetable program that also includes some field _
crop plots. In additional, he/she can take over and maintain a similar
drea of advance plantings: Below is an example of an individual plot

design used in a typical training program:
per Trainee
Direct planted vegles: Okra, leaf lettuce, Chinese 1 x 4 meters

Cabbage, amaranth, beets, spinach, and radish* €2

rows.

In-the-g: aursery seedbed for producing trans- 1 x 1 meter
plants: 2 rows each of tomato, pepper; eggplant,
cabbage, collard, and onion. This can be a 1 meter

extension of the direct planted vegie plot above.

Nursery seedbox: Same as above plot. Tomatoes, 46 x 60 cm
peppers; eggplant; cabbage, and collards trans-

planted onto a raised bed.

Cucurbit plot: Squash, watermelon; and cucumbers 1 x 5 meters

planted in "hiils" om a flat seedbed (2 hills per
crop).

W
%
w
8
o
cr
o
!

Cereals plot: Maize, grain sorghum, and millet (2
rows each) planted on a flat bed.

Pulse plot: Cowpeas, field beams; and peamts (2 3.6 x 5 meters
rows each) planted on a flat bed.
* Even if radishes are not a program Crop, their 3-4 week planting to

harvest cycle is a morale booster.

Use of different treatments n plo #n effective way to brcaden
the trainees' exposBure to crop growth problems and to illustrate good

and poor management is to include different treatments (varlations in
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STEP 2:

STEP 3:

management practices) within plots. For example, a section of a row or

a few plants of each crop should be left without fertilizer;, or under-
thinned, or unsprayed, etc. S0 that trainees can see the differences.
Another option is. to set up a result demonstration on one of the plot
blocks sich as maize and compare tradftional practices with improved
practices (i.e. improved variety, fertilizer; improved plant population

and spacing, and insect control).

Grouping the plots into blocks, usually by crop or crop group will
facilitate the field layout as well @s traiming: Some guidelines:

a. 1It's usually advantageous to organize the plot blocks by crop or

crop group, rather than putting each trainee's 5-7 iadividual plots
together. This arrangement enables trainers tc focus on one Trop

or crop group (i:e. the cereals) at a time and have the trainees

close enough to each other for convenient field instructions

b. The individual plots within a block should be separated from cach

other on all four sides by a 1l meter alleyway (50 cm alleyways may

be adequate for cereal ard pulse plots). Refer to figure l. Allow
1.5 meters between plot blocks: :

c. A plot block's shape and dimensions will vary with the size and

aumiber of 1ts component plots and with their possible configura-
tions. For exampls; a block of 24 individual plots could be

arcanged in a 2 x 12; 3 x 8; or 4 x 6 pattern. When determining
the dimensions of the selected configuration, don't forget to in-

clude the alleyways. The plot block shown in Figure 1 has an over—
all dimensicn of 9 x 27 meters.

d. When possible, use the same configuration (i{.6. 4 x 6 or 4 x 5) for
all of the blocks, because this makes it easier for the trainees to
locate their individuwal plots each time they come to the field.

e. Crops trainers as well as those from other components are encour=
aged to plant plots along with the trainees,; so be sure to include
gsome extra plots in each block. '

braw in the Arrangement of the Plot Blocks, Using a Diagram of the

Field — -/ — - I -

Guidelines:
a. Leave a 1.5 meter alleyway between plot blocks:

b. Avoid large, unused gaps between plot blocks; they quickly bécoiie
overgrown with weeds.

¢. Under conditions where irrigation will be needed, locate the more

drought tolerant crops like peanuts, sorghum, and millet furthest
away from the water source so that crops with higher and more fre—

quent vatering needs (i.e. the vegies) can be irrigated more
easily.

e T : ——
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f Figure 1
Sample plot block tayout (5 x 4 configura-

tion) for 26 individual 1 x 6m raised beds
with iniaigengyé.
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d. If soil quality is a variable within the field, locate the i

e. Be aware of possible shade interference from tall trees along thef

edge of the field.

The two other related tasks of preparing written planting instructions
and staking out the plots,are,coyered below under “Assemble Written
Materials” and "Prepare the Site”.

S. ASSEMBLE WRITTEN MATERIALS

other refereances®and preparing written planting instructions for the trainees.

Tech Handouts; Manuals; and Other References

Both trainers and trainces fieed access to practical crop productton related

references for use during tra1ning and on the job: Some suggestions:

nes -package -in- Chapter-III of this Volume covers .

basic vegetable production practices from garden planning througﬁ

harvest: It was developed and written by PC ag trainers for use

both in training and on the job. It should be reproduced hole-

punched; and assembled in 3-ring binders for distribution to

tratnees and trainers.

b. Relevant PC/ICE manuals such as ard Fertilizer Use ‘
and other useful crops references are listed in the crops Bibiio-

graphy that follows the Guidelines in Chapter ITI of this volume.

Note that some should be ordered on a "one per traimee" basis;

while others can be ordered as single copies to build up an ag

reference library.

\

c. Country-specific ag references :- If available, the following bost
_country specific ag information should be distributed to the

f 1
i !

1. A conversion rabie for éé&ﬁéﬁ'éﬁ&ftra&itidnﬂ units of
measure. :’

2. An ag vocabulary list_ in the local language(s), especially if

J .
3. A yearly rainfall chart and Superimposed cropping calendar for

the work area(s) covering staple ahd program crops. Refer to

the ag environment section of the Crops Guidelines.

4, & list of locally available ag chehicals, crop seeds, and other

related inputs with their prices’f ;

(9,1
.

A list of recommended varieties of the program crops and their
characteristics.

i -
- i0 -
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Written Planting Inst

6. Coples or summaries of useful soil studies and soil test re-
sults for the work area(s). '

o

7. Coples of ag extension pamplilets and farm magazines.

8. Market studies or price data on the program Crops.

he S
(el
.

Soiitces of tech assistance in-country.

10. Sources of small farmer credit, their policies, and coptes of

borrower applications.
i1. An orpanizational program of the counterpart agency.

12. Cost-return studies for program crop enterprises if these are

based or small farmer and market realities.

With groups larger than 10-15, the initial planting sessions inevitably be-

come disorganized without distributing detailed,.written planting instructions.

Refer to the Appendix for_ sample written planting instructions. With smaller

- groups; a blackboard or flipchart can be substituted.

Why not trainee generated methods?: While it might Seem experientially

sound to let trainees generate their own seedbed preparation amd planting

methods, this might be counterproductive for two reasons:

a. The practices used in the training plot should be similar to those
of the host country work area. Both traditional and locally

adapted improved practices should be included; as well as wet sea-

gon and dry season seedbédstyles:

b.  Unlike tuning a carburetor where feedback is immediare amd clear-

cut; variations in ag practices may take weeks or months to show
meaningful differences; and results would only be valid for the

particular soil and climate involved.

6. ASSEMBLE SUPPLIES AND EQUIPMENT

. As an aid for deternining the kind and amount of supplies and equipment
needed for the crops training component; a master list can be found in the
appendix of this Volume. :

7. PREPARE THE SITE

' This includes the following:
~. Provide storage facilities for the supplies and equl pment
Package the seeds

Prepare ‘the land: Clearing; plowing or disking



N

Provide storage drums for hand watering

Provide for drinking water

Stake out the training plots

 Ideally, the storage room should be plifer-proof. and located within a con-

venient distance of the field:. Special care needs to be taken to asgire that
pesticides are stored safely. Once training starts, the trainees can assume re-

sponsibility for cleaning the storercom and keeplng it organized.

If smail seeds are placed in cans from which trainees take waat they need,

seed wavteage will be high due to spillage and accldental cross mixing. For __
these reasons; small seeds should be individually packaged by type in the amount
needed for each trainee; a task that trainees can help with before the start of
training: Although seed can be bought in small packets, bulk seed is much less
expensive per gram or ounce. The procedure for determining the amount of seed
to buy in terms of grams or ounces can be found in the Crops Guidelines’ in "’
Chapter IIL of this Volume. In the case of small vegetable seeds which tend to
have emergence problems and high seedling mortality; it's a good idea buy twice

the atiount of seed calculated to have enough for replanting if necessary.

Land Clearing and Tillage

The land will usually require plowlng or disking prior to staking out the

training plots; in some cases, initial land clearing may be required first.

 Under dry conditions, a 20 trainee program will need 46 55 gallon drums
for storing water for hand watering; this will help avold delays caused by

trainees queuing up at a well or water faucet to fill their watering cans.

Provide for Drinking Water

If well or faucet water is not potable, other provisions need to be made.

Most vinyl garden hose will contaminate water with residues that are possibly

unsdafe for consumption.

Stake Out the Training Plots

At least for the First planting sessloii, it's recommended that the plot

blocks and individual plots be staked out in advance; this can be done by the
trainers from all components; preferably with the help of the trainees before
‘the start of the actual training week. An alternative is to stake out most of
the plot blocks in advance and then incorporate trainee help in the more
laborious task of staking out the individual plots once training starts.

g the 3-4-5 triangle method: This is the quickest way of laying out

plots blocks so that their corners are "square” (90°). Follow this procedure:

- 12 -



. ,Tie a. second;length of,twineALo ‘stake A- slighcly

Sggggse you want to lay
Start by laying out one block
ate reference line such as a road; adjacent plot; or .rrigation ditch.

Stretch strong tvine bhetween the two stakes and tie 1it.

out a plot block measuring 20 x 30 meters. .
side of the block (say 30m) using an approprl-

30 Meters _

Twine

The 3=4=5 triangle method is based on the fact that a trizngle whose
sides postes these pruportions will always have a right angle (90°)
formed by the two shorter sides. '

Any mattipla ased such as 30-40-50 feet meters; 3-4-5

meters,; etc.

of 3-4-5 can be

stake 6 maters from stake A on
We'll call this stake C.

If your tape ﬁéééﬁféé in reters; place a
""" B.

tﬁis btrtng that tB

iength of twine
one end of it on

@ggk of £ a point on
Now make Ccp & third

anot her persor hold

meter lergth of the next sides
exactly 8 meters from bygge AL

exactly 10 meters 10ng and have

the groand right at the base of stake C.
A c B
[ —a- —i
.
6M M

léngth of twine and also the
When tHb»Bm mark inter—

Now pick up the laose end of the 10 m
second length of twine right at the 8 m mark.

- 13 -
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sects with the loose end of the 16 m length and both lines are taut,
the 8 m section forms a right angle with the first side (AB in figure 5

below). Place another atake in the ground right at that polnt and use
it as a gulde for extending this second side (AD) to its full 20 m
length. .

&

Note that you could also have used a 30-40-50 feet triamgle or other

3-4-5 ratio instead of the 6-8-10 m triangle.

tay out side DE uéing the same method: Omce you have two corners
“squared” off; the remaining two will be naturally square as long as AB
= DE and AD = BE 1in length. .

To verify your accuracy; measure the length of both dfagonals with a

length of twine. If diagonal DB equals diagonal AE, alt four corners
dre square. ;“7

Using a String Grid to Facilitiate Plot Staking: The string grid method

cedure:

ae

CZ—pan-save a lot—of time in laylng out the individual plots. Here's the pro-

Suppose you want to stake out the 20 individual 1 x 5 meter plots with

1 @ alleyways as in Figure 1. The overall block would measure 9 x 27
meters and should have its 4 sides traced out with taut twine connect-

ing the four cormer stakes.

First, put in stakes along the four sides of the block to mark off the

outer corners of the outermost plots.

Now conpect the opposing stakes of sides AO and BP (see Figure 1) with

taut twine (i:e: C to D, E to F, etc.).
Distribute the appropriate number of stakes for marking out the indi-
vidual plots by dropping them at their tikely locations.

- 14 -
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Have two people stretch a. length of 'twine between stakes Q and R which
then form a grid with the other lengths of twine running crosswise.
Hammer in a stake at all 6 points where the atrings intersect, amd you

To lay out the remaining rows; move the twine from QR to ST and repeat

the staking process, then to UV: -

}

> - 15 -
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C.  CARRYING OUT THE CROPS TRAINING COMPONENT ‘ —

The crops training component is not a separate entity but rather one part

~+ of the integrated training design which is covered in Chapter II of Volume l.
Cy an explanation_of the _crops stibject areas and the curriculum can be found in
Chapter II of Volume III.
This section on carrying ouf the crops training component deals with:
3. Planning and Facilitating Field Sessions
3. Planning and Facilitating Classroom Sessicns
4, Peer Training -
5. fndependent Work { .2
6. Farm Visits and Field Trips /
7. Exams and Other Evaluation Methods.
8. Adapting to Other Types and Lengths of Trainings
9. Conmection to Other.Materials and Resources I

1. FIELD AND CEASSROOM 5ESSION: Emphasis, Balance, Sequence T

The crops curriculum consists of about 65-70% fleld sessions and 30-35%
classroom sessions and independent work:. Field sessions include fleld instruc=

4. Field exercises are organized hands~on learning activities that are

Targely self-directed and involve minimal formal trainer to trainee
* instruction. They are designed to provide the experiential basis for.
grasping tech concepts, to develop troubleshooting ability, and to re~

fine hands-on skills. Exanples are planting, sidedressing nitrogen;
collecting insects, and troubleshooting: :

.¥. Field instruction sessions are used to introduce hands—on skills and

some of the related tech concepts behind them. They are usually com-
ducted by the crops trainers.
e c. Maintenance sessions are used for performing routine management tasks

on the training plots such as waterlng, weeding; and thinning.

Classroom sessions are used to introduce and refime certain tech concepts

and skills .like plant nutrition and fertilizer dosage math that can best be
. handled in a classroom setting. However; most class sessions dealing directly
with crop production such as soil characteristics and insect identification can

be mort effectively handled as field instruction sessions.

16 = |
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. The Field Plots as the Focus of Crops Training

.

Independent work cchéiété 6f dbihgrassigﬁed regdiﬁg; working on a take-home
eéxam, or pursuing a special project. or in-

. While some independent work time is in-

cluded in the training schedule, trainees are usually expected to use some

evening and weekend time for this purpose.

Coordinating the Sessions to Achieve the Skill Goals

_Experience first — usually: Most crops skill areas are best ikt odiced

through a hands—on activity. Seedbed preparation; planting; and fertilizer
applicdation are good examples, but there are some exceptions. For instarce,
it's very unlikely that trainees can build a compost pile that will break down

at a satisfactory rate without some initial dialogue with the traimers on com-
posting techniques; a trial and error process would take too long._ Likewlse ;
trainees need some instruction in pesticide safety procedures before actually

Crops session sequence: Except for the general guidelines in the section

on crops design and scheduling (refer to “Preparing the Crops Training Compo—
nent"” in this Volume), there is no ome best crops session sequence in terms of

subject area. <Crops trainmers will want to comsider each program's crops and
skill requirements, as well as training site factors (gtowing conditions, avail-

a?il!@!,éi édbangg plantings; likely onset of insects and diseases) in order to

“customize" the most appropriate sequence.

Whatever the sequernce, the crops sessions should complement and reinforce
each other in such a way that each newly introduced ag skill is continually re-
fined throughout the rest of training and tied into other ag skills. After all,
crop production is a system of complementary management aréas, the neglect of
any of which will lower yields and returns. Whenever possible, the crops ses—

sions should be coordinated with those of the other components so that training
themes can be mutually reinforced (refer to Chapter II of Volume I).

| Given the practical natiure of producing crops and the average traines's
lack of experience, crops training will be greatly enhanced by having a field

bias. This can best be achieved by focusing on good management of the training

plots, which is more difficuit to accomplish than might appear. In a typical
program, it is very easy ‘to become bogged down in the “academics” of training to
the detriment of the plots. "X good crops Schudule will contain suffictent main—
tenance and field exercise time so that trainees can learn to manage their plots
and to deal with "crises” sich as pest outbreaks: For example; it seems inap-

. propriate to be sitting inm & classroom practicing pesticide dosage calculations

while the bean plots are being devastated .by Mexican bean beeties.

*

2. PLANNING AND FACILITATING FIELD SESSIONS

Land Preparation, Planting, and Transplanting Sessions

. As already mentioned; these sessions usually begin during the first week of

training; perferably as the first crops activity. They entail especially care= -

fult ptanning; organization; and supervision for success. Here are some guide—’
iines:’ :

Y
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a. Provide detailed, written planting instructions:See the section on pre-

paring written materials under “"Preparing the Crops Training Component™
in this Volume,

b: Nomber the training plots: Since each trainee is likely to have five

or more individual plots in as many different plot blocks, much confu-

sion can be avoided by assigning each trainee a plot number that re-—_
mains constant for each block: Using the same plot configuration and
nufibering sequence fon all blocks fs also helpful.

c. Use appropriate units of measure: Host country units of measure (of fi-
clal or traditionmal) should be used, in the field right from the start.

in most cases; this involves the metric system as well ag traditional
body-related measurements. Providing meter sticks made from t x 2"
lumber and marked with useful centimeter gradations is recommended.
While trainees“should be encouraged to use body-related measurements,
precision is sometimes required as in the case of ag chemical dosages

and plant spacings. T

d. Provide appropriate supervision: The planting sessions stimulate many

questions from the trainees; and it's very tempting for trainers to
answer all of them. This can set up a student-teacher relatiomship
that leads to dependency, aside from being an appropriate model for
skill transfer. Trainers can soon learn to decide whether a question
merits a ready answer (some do) or rather a response like, "What do you

think about 1t?" or "Why don't you check your references or ask

another trainee?":

e. Encourage accurate recordkeeping: Since recordkeeping 1s an important
aspect of crop management, each trainee should begin maintaining a
field notebook from day one with detailed records of plot layouts;
planting dates, spacings, ag chemical applications, crop problem; and
yields. A sample field notebook page can be found in the Appendix of

this volume.

. f. : Don't forget about access to drinking water and shade.
* Encourage trainees to bring hats to the field in hot weather. :
Planning and Facilitating Other Field Exercises o h
’

. Examples of other field exercises are sidedressing mitrogen on established
crops; land measurement by pacing, laying out plots using the 3-4-5 triangle
principle; and troubleshooting -exercises. Field exercises that use a problem

solving approach are usually the most effective;: Some suggestions:

a. Exercises in troubleshooting: Trainees can be divided into small
< groups and asked to rotate through geveral stations in the field con-

- taining crop growth problems (insects, diseases, nematodes, faulty

b. Fertilizer application: When it comes time to sidedress a crop with
nitrogen, trainees can be asked to determine the amount needed per
hectare or acre, calculate the dosage needed per plant or per meter

of row; and apply it.




Pianning and Facilitating Field Instruction Sessions

_ Examples of field instruction sessions found in the crops curriculum are
Soil Charactetristics, Identifying Insect Pests and their Damage, and Composting
(refer to the sessions list at the start of Chapter II of this Volie) -

Some suggestions:
a. Use small groups: These sessions are most effective when the trainces
are divided into small groups (no more than about 8 trainees/group);.

cach one with its own trainer: If there are more groups thanm qualified
trainers, those trainers involved in the session may be able to handle

two groups in succession: Groups awaiting instruction can perform

iieeded maintenance tasks on their plots as a "standby” activity. The

small group approach seems to improve attention, comiprehension, and

participation: In addition; when two or more countries are being
trained at once, trainees can be divided into country specific ygroups

o that the session can be made more relevant and interesting.

b: Assure uniformity of information: When two or more trainers handle the
came session simultaneously in small groups, ommissions or discrepan-
cies are likely to arise. This can be largely overcome by preparing,
réviewing,; and using duplicate content cutlimes.

c: Favor dialogue over lecture: Under some conditions, informal lecture
can be a very appropriate training technique,; particularly when the
subject 1s likely to be unfamiliar to the trainees (i.=. nematodes):
In other cases, a dialogue approach can be a very ef fect ive tool for
placing the trainees in an active learning tole. Dialogue is a two way

trainer-trainee interchange sparked by the trainer's questions that aid
the trainees in deriving much of the intended information themselves,
either through deduction or past field experience. For example; rather
than starting off a field session on soil sampling by telling trainees

why lab soil testing is the best way to determine fertilizer needs, the

trainer might ask questions like, "You've all seen those boxes in gar-
den shops labelled Tomatoc Fertilizer or Vegetable Fertilizer. So why
can't a farmer just buy the type needed without soil testing?”

For specific ideas on handling field instruction topics, refer to the
appropriate lesson plan in Chapter II of this Volume.

Planning and Facilitating Maintenance Sessions

Scheduling: Refor to the section on design and scheduling under “Pre-

paring the Crops Training Component "’ in this Volume.

b. Avoiding Busy Work: It is usually difficult to strike the right bal:
ance between providing adequate hands—on experience and getting bogged
down in excessive routine to th detriment of other training priorities.

Careful planning when designing the plot sizes and numbers is important
(See "Preparing the Crops Training Component”). Weather also has a big

influence on labor needs; and special. measures may be cailed for. For
‘ ‘ - 57 :
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example. a prolonged dry spell may increase hand watering requirements
to the point that some supplemental sprinkler irrigation may be a valu-
able time saver. Where the budget permits, a farm manager and other
outside labor may also be useful.

¢. Using Malntenance Sessions as a standby activity: If there are not
enough qualified trainers to handle a field imstruction session in
small groups simultaneously, those trainees on “"hold" can be doing

maintenance work in their plots.

3  PLANNING AND FACILITATING CLASSROOM SESSIONS

~ Classroom sessions are reserved for those concepts and skills that can be
best handled inm a classroom setting such as in the sessions titled "Plant Nutri~
tion Basics", "Units of Measure Conversions"”, "Fertilizer Math", and "Non-
chemical and Chemical Disease Control”. Some suggestioms:

a. Excessive reliance on lecture can lead to boring and ineffective class—

room sessions. Informal lecture has its place, but should be only one
‘of a number of methods in a trainer's repertoire along with dialogue,
problem solving; and role playing.

b. By assigning relevant reading prior to a class session, lectipe can be
minimized in favor of more active trainee participation.
For specific ideas on planming and facilitating classroom sessions, refer

to the appropriate lesson plauns in Chapter II of this Volume.

4. PEER TRAINING

While peer training is a viable skill building exercise for the peer

trainer, experience has shown that it should be used judiciously as a means of

introducing new ag skills to fellow trainees. Given the newness and complexity
of much of the crops curriculum to generalist trainees, over-reliance on peer

training may result in omissions and distortions of content that can seriously

lower training quality. Here are some guldelines for maximizing peer training
effectiveness: )

a: Choose straight-forward Self-contained subjects that can be adequately

covered in 10-20 minutes; hands-on topics like double-digging, seed

treatment with a fungicide, and pruning tomatoes are good example.

b. Provide adequate preparation time and imstruction to the peer

trainers.

. d: Provide feedback to the peer trainer.

 When a training group is divided into separate tech tracks (i.e. livestock
‘or crops; field crops or vegies), there 1is qgiopportﬁﬁity,fdtjbrgéhiziﬁg cross-—
training sessions based on peer training. For example; the livestock trainees

could plan and present a 2-4 hour livestock overview to the crops tsainees and
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vice-versa. This might also be one basis for the Field Day described in the
Extension componént in Volume IT.

5. INDEPENDENT WCRK

Here are some guidelines for facilitating independent work:

Prepare a suggested reading list relevant to the coming week's classes

and pass it out each Friday:
Trainee special projects should receive prior approval from the crops

A good crops tech library will greatly facilitate independent work.
Refer to the crops bibliography at the end of Chapter III in this

‘Voluie. . <

6. FARM VISITS AND FIELD TRIPS

Farm visits and field trips tend to be rather inef fective in their training
value unless special consideration is given to selecting, organizing, amd. run-
ning them. Having a large group of trainees wander around a farm or garden

project without a chance for relevant field work and troubleshooting or for

meaningful dialogue with the farmer is a poor use of time. Productive visits
are especially difficult to accomplish when training is held outside the host
country where farming methods and even crops are tikely to be markediy

dif ferent,

Below are some suggestions for getting the most out of these visits:

d.

Pick operations or projects that are reasonably relevant:. Large

mechanized farms or those growing non—program crops are not likely to

be useful. State fairs,; most ag fairs; and most non-host country ex-
periment stations tend to be of doubtful training value.

Visiting several small farms ranging from poor to good management 1s

helpful in deve oping evaluative ab%ility. s
Visit the farm or project in advance of the trip to judge 1ts sultabil-
ity, check out useful features (pests, diseases, management practices),
and to gain rapport with the farmer or project participants. Make sure
that the "hosts" understand the purpose of the visit (some farmers may

not want trainees wandering through their fields) Arrange an activi—

experiences,such as harvesting, transplanting, or troubleshooting, but
don't overdo 1it.

Hold a pre—trip briefing session with the trainees to establish the

goals of the visit and to generate a 1ist of questions for the farmer
or draw up a 1list of criteria for evaluating theioperation. Perhaps a

writtan assignment such as a management evaluation or trouble—sbooting
exercise would be helpful.i .

-2
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6. 1it's virtually impossible to run & good visit with a large number of

tralnees; unless they cai be split up into groups of threes or fours,
each accompanied by a trainer. This may require pulling a few trainees

out at a time during a work session at the farm or garden project.

f. Hold a post—trip session for proceseing arnd debriefing the experience.

7. EXAMS AND OTHER EVALUATION METHODS

Trainee progress and performance in crops training -can be monitored through

three evaluation mrthods: Weekly exams; a final comprehensive exam, and evalua-
tions of the training plots and field notebooks.

i the Comprehensive Final

.~ Aside from serving as an assessment tool, the crops exams serve three other
important functions:

i. They are designed to be a learining experience in themselves:

2. They clear up misunderstandings (and there are many) which could
damage a Volunteer's credibility as well as the crop.

3. They provide feedback to the staff on the pace and effectiveness of
training.

| Weekly Exams: These can be elther regular sit down exams or "take home "
exams: :

They consist of situational problems, short answer questions, and a lab section
allowing for some identificatjon and troubleshooting practice. It's helpful: to

include review problems for areas that need reinforcement.

“rake home" exams are "open book" and consist of three or four long-answer

sttuational problem dealing with several crops gk1ll areas at once. Here the
emphasis is ‘on integrating crop production practices; learning to use refer-

ences; and deductive problem solving. Take-home exams are best given during the
middle to latter part of tralning: : '

A saiiple sit down and take—home exam can be found 1in the Apperdix of this

. The final comprehensive exam: This occurs during the last week of training
and consists of a fleld section and a 6it down section: It is desigied to pro=

vide an overall review of troubleshooting, identificatfon, recommendations; and

problem solving. The field portion takes place in the training plots and con-
sists of 15-20 lab stations through which the trainees rotate one by one (3-4
miﬁutes/sféfiéﬁ). The field and sit dbwgrpq;t}gngitgggthggwtaké about 2-3

hours. A sample comprehensive exam can be found in the Appendix of this Volume.

Scheduling the exams: Weekly sit down exams are best held during the first

two hours atter breakfast on Fridays. This frees the trainees to concentrate on

training the rest of the day and gives the trainers the weekend to correct the
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exams: The final comprehensive exam is usually best held during the early part
of the last week to allow time for correcting it and for dealing with trainees

who do not do a satisfactory job.

’r

“Grading” the exams: Using a percentage system of grading tends to promote

an unnecessarily competitive atmosphere that detracts from learning. An alter-

native that has worked well in past programs is to mark each question or problem
on an "OK" or "NOT OK" basis.

| Tutoring and pre-exam review sessions should be organized and run by the
trainees themselves after hours; this provides an excellent opportunity for peer
teaching and encourages independence.

| ost—exam review sessions of 30-45 minutes should be scheduled into train-
ing, ideally on the Monday or Tuesday following the exams.

Evaluating the Training Plots and Field Notebooks
. CGiven the field emphasis of the crops training component, the evaluation of
the trainee's plots and field notebooks should carry equal weight with the

exams: Both the plots and notebooks can be evaluated at the same time with each

trainee being accompanied by a traimer on a tour of his/her plots. For 6-8 week

programs; two evaluations might be suf ficient; while more might be needed for
ionger programs. The evaluations can be most easily conducted by using a main-

tenance session as a "standby” activity. : -
A sample page from a well kept fleld motebook can be found in the Appendix
~of the Volume. ‘
Some Criteria for Evaluating
Training Plots

1. Land Preparation and Seedbed Appearance

2. Plant Spacing and Population: Row spaclng, straightness of rows,

in-the—row plant spacing, adequate stand of plants, proper thin-
ning. ' ‘ '

3. Wead Control: Both in-row and between rows.

4. JInsect and Disease Control

5. Water Management: Over-or Under-watering.

7. Harvesting at the proper stage.

8. Miscellaneous: Mulching placement and thickness; pruning, staking,
trellising; tying.
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8. ADAPTING TO OTHER TYPES AND LENGTHS OF mnniﬁiﬁé

. The crops curriculum and methodoiogy described in} Chapters I and II of this
Volume areipased on a stx week training program with 120-160 hours of crops

sesstons without a concurrent language training component. However, they can he
readily adapted to suit other types and lengths of training.

9-12 Week Programs that Include Language Training

Programs of this length have less need for advanbe plantings, because

trainees are present over a longer growing period. However; it is still recom—

mended that one set of advance plantings be put in 4-6 weeks prior to the start
date so that trainess will be able to work with the ﬁIOWer maturing crops like

field maize, tomatoes, and eggplant ia1 all phases of growth.

A concurrent language training component offers many opportunities for pro-
ductive integration with crops training. Some suggestions

a. The trainees' activities in the plots are/appropriate conversational
topics in language classes. ,’

b. T“ainers and trainees can use increasing amounts of host country ag

vocabulary and grammar during the maintenance Sessions and field exer-—

cises: Language trainers can informallf visit with trainees during the

maintenance and field exercise sessions

given in the host country language as/proficiency improves.

/
For further suggestions on adapting the crops training design, refer to
Chapter II of Volume I.

9. CONNECTION TO OTHER MATERIALS AND RESOURCES

7 This volume is meant to be used in connection with the PC/I:C:E: Technical
Agriculturai Manuai. It is also a part of the integrated training design which

ts shared by both the Extension and Livestock component found in Chapter II of
Volume I.



CHAPTER II: CURRICULUM OF THE CROPS COMPONENT

A. CROPS SESSION LIST ORGANIZED BY SKILL GROUP

(Based on 120-160 hours available for crops training).

This sessions list is organized by Skill Groups (subject areas) to facili-

tate scheduling.. It is not meant to indicate the order in which the skill
should be handled, because this will vary with each program due to growing con—

dittons and other site factors. For example, if the training plots become seri-
ously attacked by insects during Week Two, this is the best time to begin the
skill group on insect control. Remember also; that one of the first priorities
of crops training is to plant the training plots:

In most cases, the session order within each skill group reflects a logical
progression, but there are some exceptions. Session #9 on Soil Conservation in_
Skill Croup IV could occur anywhere in that group's sequence. . Iikewise; some_of
the sessions in Skill Groups IX (Vegetable Production) and X (Traditional Field

Crops) could be equally well handled in a different order.
It's also very likely that sessions from differeat Skill Groups will be

intermized. For example, trainees might learn_ to prune and stake their tomatoes

and then attend a session on nematode control later in the day.

€rops Skill Group and Session Title Hours/Location*

SKILL GROUP I¢ The Agricultural Environment

Session 1: Surveying and Interpreting the Local Ag - 2-3€
Environment

SKILL GROUP II: Crop Production Management als

Session 1: Introduction to Crop Productiocn Management 1/2¢€

SKILL GROUP III: Units of Measure

Session l: Conversions ) o 171726
Session 2: Ldnd Measureiient and Plot Layout 1-2F

SKILL GROUP IV: Soil Management and Fertilizer Use

Sessiod l: Basic Soil Characteristics and Troubleshooting 2F
Session 2:  Land Preparation_and Seedbed Styles 1/2~1F
Session 3: Plant Nutrition Basics ‘ 1 1/2C or F
Session 4: Determining Fertilizer Needs 1F
Session 5: Using_Organic Fertilizers e
Session 6: Composting.  _ -
Session 7: Using Chemical Fertilizers 2C__
Session 8: Fertilizer Math . . 1-2C
Session 9: Soil Conservation Overview' . 3-4F

SKILL GROUP V: Water Management

Session l: Hand Watering Young Plants 172F
Session
Session

: Hand Watering Established Plants 1/2-1F
: Dry Season Watering Mechods . 1F

WA —

* € = Classroom Session; F = Field Session

- 25 -
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SKILL GROUP VI: 1Insect Control

Session 1: Identifying Insects and their Damage 1 1/2F
Session 2: Non-chemical and Chemical Insect Control - . 2-3C....
Session 3: Sprayer Maintenance; Troubleshooting,; and Repair 1 1/2F
Session 4: Applying Pesticides with a Sprayer 1-2F
SKILL GROUP VII: Disease and Nematode Control
Session l: Understanding and Identifying Crop Diseases 2F_
Session 2: Non-chemical -and Chemical Disease Control 1-2C
Session 3: Nematodes and their Control. 1/2-1F
SKILL GROUP VIII: Weed Control
Session 1: Weed Identification and Control 1 1/2F
SKILL GROUP IX: Vegetable Production
Session 1: Planting Session - Direct Seeded Vegetables 4F
Session 2: Planting Session - Cucurbits ; 2F
Session 3: Direct Planting - Principles and Practices 1C
Session 4: Vegetable Characteristics 2C
Session 5: Planting Session — _Sweet. Potatoes 2F
Session 6: Transplanting Session - Tomatoes;,; Eggplant; S
- ~___ Cabbage, etc. 4-5F
Sessipn 7: Planting_Session — Nursery Seedbed 1-3F
Session 8: Raising Transplants - - i1/2-1C
Session 9: Pruning, Staking, Trellisingf,fi ir
Session 10: Sun Drying Friuits dand Vegetables 2C
Session 11: Seed Storage and. Quality . 1C
Session 12: Germination Testing 1C
Session 13: Seed Production _ 1C,F
Session 1l4: Garden Planning Exercise 4-6C
SKILL GROUP X: Traditional Field Crops Overview
A. Cereais and Pulses (Except Rice) o
Jession 1: Planting Session - Cereals 2F
Session 2: Planting Session_ - Pulses 2F_ _
Session 3: Introduction to Traditional Field Crops : 1-2C
Session 4: Stages of Growth and Related Manageitent Need 1-2F
Session 5: Field Crop Prodiction Practices 1-2C
Session 6: Grain Drying and Storage 1 t/2-2¢C
B. Rice -
Session 1: Pre—germigacing and Nursing Rice 2F
Session 2: Introduction to Rice 2C
Session 3: Rice Paddy Preparatiom 2F
Session 4: Rice Production. Practices 1-2C
Session 5: Transplanting Rice i 2F
TOTAL  SKILL GROUP HOURS:  65-83 w/o Rice

74-93 with Rice

1l
N
N

I
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Additional Crops Sessions Included in Training Hours

NOTE

Maintenance , 25=40 total
Field Exercises 10—-20 total
Scheduled Independent Work : 10-20 totatl
Exaiis _6-12 total

’

TOTAL ADDITIONAL HOURS:51-92

The above seseions are not numbered as are those under the Skill Groups,

because activities 1ike maintenance and field exercises conslst of a number

of sessions tnterspersed throughout training.

Maintenance; field exercises, etc. are discussed in Chapter I of this

Volume under “Carrying Out the Crops Training Component ”

Exam hours will vary with the proportton of sit down exams to “take ﬁbﬁe;

exams as_the latter do fiot - take up tralning time. Refer to the section

titled "Carrying Out the Crops Training Component™ in Chapter I ‘of this
Volume.

B

Six week proarams will need about 25 -30 hours for maintenance, while

12 week programs may need up to 40.

SESSION PLAN FORMAT

LESSON PLANS

Lesson plans for each of the crops sessions follow the lesson plan format.

{



Session Plun Format

Skill Group (Number)
Skill Group Tifle

Session Number, Page Number

Goals: . Expected outcomes and skills transferred in this session;
.written to trainees.

OverView: A brief summary of what.1s to happen in the session, mention-
ing related sessions, trainilng events, and t heiies «

Activities: The steps composing each sesston is composed -are described in

detail . re in sequence.

“éumméry; The left column may include an optional phrase summariztng
each step.

Materials: Handouts and supplies used in the session are lgsted here.

Trainer Notes: Advice and explanation of activities and steps; differeant
opinions and approaches to the topic 1in the session are all

inctuded here:

Resources: Books, manuals, and people providing information beyomd the
scope of this session are listed here.

‘@



3 SKILL GROUP I
; THE AGRICULTURAL ENVIRONMENT
SESSION #1, P. 1

HOST COUNTRY AGRICULTURAL ENVIRONMENT:
INTRODUCTION AND SURVEYING TECHNIQUES

Time: -3 hr. Classroom Session

Goals: l; To identify the main features of the host country agricultural

environment .
2. To understand how climate, soils, infrastructure, éﬁd 5tﬁér ag

returns.

3. Tb enable trainees to survey and interpret the important

/ features of the ag environment of trainees' work site.

Overview: This session focuses on the salient features of the_ agricultural

nature of crop”production, 55 a logical extension of the Exten—
sion Session; “"Community Analysis”, trainees develop a plan for
surveying and interpreting the ag envirorment of their work

sites.
Activities: | 7
Time: )
5 Min; ’ Trainer states goals and relevance of the session.
20 Min. Trainer. asks trainees to consider their own plots and farms with

which they are familiar and to brainstorm elements which make up
an ag environment and which influence farming systems and prac-

. tices. These include Climate and weather, topography, solls;

ecology, transportl gogngnications, storage and market facilities,

farming and production, positively and negattveiy.

'30-60 Min. Trainer presents oyerview of host country ag enviroﬂhent and dis-
tributes ngndoutsideveioped during pre-training research of host
country agricolture. . e
: =29 = .
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30 Min.

15 Min.

30 Min.

10 Min.

Materials:

Trainer Notes:

References:

a SKILL GROUP I
SESSION #1, P. 2

environments of their work sites. They generate the Plements

of an introductory ag environment survey for use at_their

sites,; as well as guidelines for carrying it out. Trainees

Analysis"” session: information gathering (including sources),
filtering; organizing, and_interpreting.

trate interviewing techniques and information filtering.

Interview should include’leading or biased questions as well as

questions on sensitive or taboo subjects. “Farmer” should re-

Trainers role play an interview with a local farmer to illus—

spond as local farmers wculd. Trainees practice interpreting

information gathered from farmers; with trainers’' help.

Dialogue on various schemes trainees might use to organize in-

formation gathered from an ag survey. Trainees share knowiedge,

«and expectations of host country ag environmment to draw up a

cropping calendar/rainfall chart: Trainer distributes and dis-’

cusgses with trainees other examples of handmade charts; maps,
and calendars refiecting local ag environment features. %

Ask trainees to.compare plans and guldeiines for surveying and

interpreting the ag environment with those in the handout,

Guidelines for the Orientation of the Ag Field Worker .

Ghideiines. Cropping cycle informacion for host country

regfons. Rainfall and temperature charts for hLost country .

refions; other host country ag information; as available:

golls, land tenure, etc.

sities, etc.

It should be emphasized that the ag enviforment survey should

be an on-=golng process throughout the voiunteers' service with °

new information being added as volunteers' experience grqws -

This session could "be divided into two €2) sessions appropri-.
ately 1 1/2 hrs. ‘long each; if desired. A logical break occcurs

at the end of the activity., "Tralier presents overview of host
éaﬁﬁtry ag environment, distributes handouts, etc.....

Crgg; Guidelines,"How to Su*vey and Interpret your Work Area's

Ag Environment” in Chapter IIi of this volume.

c




SKILL GROUP II

PRODUCTION MANAGEMENT
SESSION #1; P: 1

INTRODUCTION TO CROP PRODUCTION MRNRGEMENT

Time: 1/2 hr. Classroom Session

Goals:

Overview:

Activities:
Time:
2 Min.

70 Min-

This session taRes place during the first week and tntroduces

1. To foster an Integrated approach to crop production manage-
ment: o ’

3. To provide a framework for understanding the concept of crop
management and developing suitable managemeiit skills. -

integrated crop ma as a central theme ~of crops

training as well as of farming in general. It divides crops
management into two areas:

1. The farmer's abiiity to manipulate the ag enviromment by

Belecting and implementiag an appropriate system of inter-—

related agricultural practices.

2. Standard managerial skills such as organiaing and planning,

timeliness, obseriing and scouting, recordkeeping, etc.,

cookbook" recipes is emphasized as well as the numerous agro—

nofilc choicese faced by the farmer. The "package of practices

approach to #riproving crop yleids is introduced.

State the goals and relevance of the sessipn.
U
Outline che two areas of crop managementy

.The manipulation of the ag environﬁent by selecting
and implementing an appropriate. system of agricultural

practices in _thirteen interrelated areas: cropping

systems, land preparation and Boﬂ management, ferti-

lizer use and liming, planting and transpianting,

water use, pest and disease corntrol,; equipment main-

tenance, miscellaneous growing practices (pruning,

gtaking, hilling up), harvesting, drying and storage;

marketing: ) .
i

-3 -
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SKILL GROUP II—

SESSION #1, P, 2

.Standard managerjial skills: Organizing and planning,
resource allocation, timeliness, thoroughness,
observing-scouting, record-keeplng, and communication
with farmers, researchers, and extensionists.

- Whenever possible; relevant examples should be

+ given to highiight the above areas. -

- The extreme varliablility of the ag euvironment
(i:e: the location-specific _nature of crop pro-
duction) and_the lack of "cookbook recipes for
success should be stressed.

- The many options within each management area

should be emphasized, such 2s the different ways

of applying fertilizer (i.e: broadcast, hole,

band; half-circle).  The appropriate choice_

varies with the crop, climate; soll; and other

factors.

8 Min. Facilitate discussion on the "package of practices™ approach
improving crop yields. Points to include:

.In most cases,ithere is more ‘than one major limiting

factor depressing a crop's yleld: addressing these

factors simultaneously may be needed 1n order co

achieve a great enough yield increase to interest

farmers: In fact; a synergistic ef fect is often

obtained. For example; an experiment on wheat 1in

Mexico:
;,,7:: case
Fertilizer added 5%
Water added " 135%

Water & fertilizer added 700%

.A package doesn t always have to involve considerable
use of commercial inputs. For example, imptoved

timeliness and thoroughness,ibetter plant dtstrtbu—

References: Crops Guidelines, Chapter IIT of this Volume.




Time: 1.5 hr.

Goals:

Overview:

Activities:
Time:
5 Min.

5 Min:

30 Min.

50 Min.

Materials:

SKILL GROUP II1
UNITS OF MEASURE
SESSION #1, P. 1

UNITS OF MEASURE AND CONVERSIONS

Classtoom Session

1. To become familiar with the basic onits of measure used by

host country farmers and ag technictans.

2. To make appropriate conversions between traditionat,
metric, and English standards of measiure.

Agricuitural extension. requires a familtarity with the é;éndard

units of measure used in the host country, as well as a facili-
sten This

ty in converting measurements from one system to another.

session provides a_ foundation for development of conversion
skills trainees will need when deating with pesticide and fer-

titizer applications, area measurement; and so on, in the
field.

_State goals and relevance of the session.

Break down into small groupgigepending upon trainee expertence
with the metric system and conversions (advanced, average, in-

experienced).

Trainer discosses with trainees how to put together a

'pictuté"
of the metric and/or traditibnal system of measure; covering
units of weight; volume; length, and area. Trainees compare
each unit to its English equivalent, both physically (by -heft-

for example) and mathematically.

Practice problems shouild be dibtributed and worked om either

indtvidually or by small groups.

.Meter stigg§lyard sticks
.Liter containers/quart containers
Kiiogram scales/pound scales

.Conversion charts

W
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Trainer Notes:

References:

SKILL GROUP III
SESSION #1, P. 2

Classes dealing with math skills are greacly facilitated if

trainees group themselves aceordlng to their skill (or cbhfi-

dence) level:. This seems to lessen math anxiecy among thos

who lack confidence in their skills,; and allow them to work
closely with a trainer at their own pace.

their mach proriciency - low,,average, good.f As the group
works COgether, it will soon become obvious if someone is mis-—

lacgd in this case, the trainer should encourage him or her
Eo changzs groups.

This is also ; good opportunicy to foster "helping” skills

among trainees; by encouraging them to help each other with

math problems after hours.

Crops Cdidéliﬁés; see Chapter III of this volume.



SKILL GROUP III
UNITS OF MEASURE

SESSION #2, P. 1

LAND MEASUREMENT AND PLOT LAYOUT

~~" Time: 1-2 Hrs.
Field Session

Goals: 1. To estimate land area (within 15% ) by spacing.
2. To lay out a fiecld plot so that all 4 corners are square.

Overview: In this field scssion, trainees practice estimating the area of
staked-off plots or of a particular field, and also ledtn ttE
3-4~5 triangle method of laying out plots with square corners.

Tige:

2 Min. Explatn goals and relevance of the session.

o S - Z

10 Min. Trainees are shown pre-measured plots equal to an acre,
hectare; and relevant traditional units.

15 Min. Trainees determine their average pace 1er|gth in meters or feet'j"
by pacing off a measured distance between two stakes several
times. :

30 Min: frainees estimate the area of staked=off plots or a particular
field by pacing, and compare their -results to the actual
area.

10 Min. pivide into Bﬁéiifgt@ﬁﬁe and ask trainees liow they would lay
out a plot with all four corners square (1.e. 90°). Dialogue
iz used to generate the 3—15-5 triangle method.

45 Min. Each small group 1eys out two piogg ??Ef'g,,tb‘f I:ljfo—; Eriangle
principle and checks tl're results by comparing the diagonal
measurementse. R

Materials: .100 ft. or 30-meter tapes
.Twine
.Stakes
.Hammers

(N
(4]
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SKILL GROUP III
SESSION #2, p; 2

Traiuner Notes: 1. The "two hand clap” method, although less accurate than the

3-4-5 triangle; can also be ugsed to square plot corners; as

follows: Stand at the first corner to be squared; perpen-
dicular to the baseline of the plot. Close eyes; stretch
out arms; and bring them together in a clap. The direction
ir which they are pointing should be approximately 90° to

the first baseline.

2. Where plot size permits, it is recommended that a 30-40-50
ft. or 6-8— 10 meter combination to used for the 3-4-5 tri-
angle measurement, to ensure accuracya.

References: "Preparation for Crops Lraiﬁing ; Chapter I of this volumes
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SKILL GROUP IV

SOIL MANAGEMENT AND FERTILIZER USE___ )

SESSION #1, P. 1

Time: 2 hr. Field Session
Goals: To give the trainees the skills necessary to:
1. Evaluate farmers' soils in terms of five physical charac-

teristics which determine potential productive and manage-
fiefit problems: texture, tilth, depth, drainage, water

2. Make appropriate management recommendations to deal with
soil physical problems. |

Overview: Limiting factors such as poor drainage and poor tilth can seri-

tices such as fertilizer uge and high yielding varieties.

Extension workers need to be able to identify soil physical

problems and make. appropriate management recommendations .

The session takes place in the field where trainees spend one

hour at each of two learning stations..

Activities:

Time:

5 Min. Tralnees are divided into two groups for learning stations
A and B, which begin simultaneousiy.

Station A

1 Min. Trainer states goals and relevance of sesslofni.

15 Min. Discussion What 1s soil; why solls vary so much; components
of @01l and their role (sand, slit, clay, organic matter); how
to get goiknowfgheisoi;sﬁinione -] areaffghg si§7yitai signs of
soil physical health (texture, tilth, depth, drainage, water

- holding capacity; and alope).

5 Min. Trainer/trainee dialogue on goil texture and its 1nfluence on
productivity..

10 Min. Using the table in the feggiitger manual (page 11), traineesiw

ing from sandy to clayey.

=37 =
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10 Min.

5 Min.

5 Min.

1 Min.

10 Min.

5 Min.

10 Min.

SKILL GROUP IV
SESSION #1, P. 2

s

Dlscussion of the pros and cois of sandy and clayey soils and
how to lmprove each type.

Dialogde on soil tilth; what is good and poor tilth; how to
determine tilth,

Trainees determinme the tilth of the field soil and identify

methods of lmproving it.

Station B

Trainer states goals and relevance of the session.

Ask a trainee to dig a hole so they can see the differenca be-

tween topsoil and subsoil. Trainer asks trainees to observe
differences and a discussion follows of the roles of the two

layers in crop productions.

Dialogue on soil depth: How to measure; actual vs. pseful

depth; how to cope with overly shallow soils.

Dialogue on soil drainage; its influence on crop yields;

methods of determining poor drainage, and means of improving
it. Topography, crop appearance, subsoil color; and standing

water should be mentioned as possible indicators of poor
drainage.
Trainees perform the subsoil “color” and "hole” tests for

drainage. (See page 18-19 of fertilizer manual.)

Dlalogue on soil water holding capacity: What is is; what
determines it; how to improve it.

Trainees determine the relative water holding capacity of the

field topsoil and subsoil,; based on their textures.
Summary and wrap-up

.Sponge and bucket of water for explaining the difference be-
tween dralnage and water holding capacity.

.Saiiples of sardy, loamy, and clayey soils for practlce tex~
tural determinations.

:Shovels for the drainage; depth; and topsoil--subsoil
exercise.

.Water for the “hole test" used to evaluate soil drainage:



Réferences:

|

SKILL GROUP IV _
SESSION #1; P. 3

Each of the two stations should have no more than 8 to 10
tralnees at a time: If enough trainers are available, the
stations can be replicated.

To help explain the concepts of drainage and water holding

capacity, use a sponge and bucket of water; Soak the sponge in
water and hold it up; the water dripping from the sponge is

equivalent to soil drainage above field capacity. The water
remaining in the sponge after the dripping cezres 1s equivalent

to maximum water holding capacity (field capacity).

Soil slope 1§ also an important sofl physical characteristic;

but 15 best covered in the skills area on goil conservation:

Slope should be mentioned in Station A a8 an lmportant charac-

teristic although it won't be covered in detail:

Soiis; Crops; and Fertilizer Use. (PC/ICE; Reprint R8), pp-
1 to 21.



Time: 1/2-1 hr.

Goals:

Overview:

Activities:
Time:
2 Min.

10 Min.
10 Min.
15=30 Min.

3 Min.

Materials:

SKILL GROGP IV

SOIL MANAGEMENT AND FERTILIZER USE
SESSION #2, P. 1

LAND PREPARATION AND SEEDBED STYLES

1. To become familiar with host country small farmer land
preparation methods and geedbed ’S’t)"‘l’eéi

2. To enable trainees to select and employ the appropriate

land preparation method and seedbed style for a particu-

lar crop and condition:

Land preparation is a management factor that can have impor-
tant influences on crop yields and _returns. Extension workers

;need basic skills in this area to 1dent1fy limiting factors in

soil preparation and seedbed style, as well as to build credi-
bility through their own plots. Trainees will have already

prepared several types of seedbeds dﬁring the first few days

of training when planting their individual plots: Additional

topics such as double-digging, slash and ‘burn farming may also
be covered: i

i
1

State goals and relevance of the ééééibﬁ;
(
Ask trainees to eiﬁmine the crops on their plots and develop =

list of chardcterigtics of a properly prepared seedbed: Dia-

logue on how seed size and seedling’structnre determine the

fineness of seedbed preparatton. i

Ask trainees to compare the suitability of raised, flat, and
sunken seedbeds ﬁﬁaéf host country jconditions.
i

Make presentation on prevalent land preparation practices and

seedbed styles in the host country[and on slash amd burn farm—:
ing (if relevant).

Summarize and conclude the session. -

appropriate tools for any land preparation to be done in the
field. '

- 40 -
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SKILL GROUP 1V
SESSION #2; P. 2

Trainer Notes: This session may vary in length depending upon the availability

of host country information. Double-digging is a skill that

can be taught by peer—teaching. (See Intensive Vegetable
Gardening, pp- 72-73:) -

This se§sion should tie together all of the practical skills

performed by trainees during their planting sessions.

References: Soils, Crops,; and Fertilizer Use; PC/ICE

Crops Guidelines in Chapter III of this voluiie.

s

i~




SKII 1. GROUP IV
SOILL MANAGEMENT AND FERTILIZ R U
SESSION #3, P: 1

v
(o]l

PLANT NUTRITION

L 4
Time: 1.5 hrs.
Ctassroom or Field Session ¥
Goal: To understand the basic planc nutrition and>§§%1 fé?tility
principles essential to developing skill in the use of
organic and chemical fertiliers: :
6vervieqi The session covers planc grOWth basics, role of ﬁlént nutri~

gcn fixacion and legumes; Rhizobia bacteria, leaching, goil .
pH; likelihood of NPK deficiencies in host country soils; how

the relative mobility of anitrogen, phospho;ggL and potassium

affects the timing ‘and placement of fertilizer applications.

Prior to this session, the traiiees have already applied

organic and chemical fertilizers to their plots.

Act1V1t1es

2 'tin: ' Trainer explains the goals and relevance of the session.

5-10 Min. D1qlogue on How plants grow and how amd in what form they

tuke in nutrients. This should be brief and practical,; but

cover photosynthesis, root hair absorpcion, and the general

function of plant nutrients (see p. 37 of ‘the ICE Soils
~Manaal).

Pi=15 in. D1alogue on the difference between the macro— and micro-

Hitrients in terms of relative amounts needed and the likeli-

ood and seriousness of deficiencies. (See p. ﬁﬁ of the ICE
$nils Manaal).

[
[l

b -:

qin. bialqgué on NPK basics: :(pp; 45-47 of the Soils Manual).
b: Likelihood of deficienctes in Host 'c'b"u"nti:%i soils.
c: Behavior of N; P, and K in the soil. This should

covef leaching losses; P tie-up (fixation), the
relative mobility of the 3 nutrients, and thow this

affects the timing and placcmenc of fertilizer

- 42 -
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N : SKILL GROUP IV _
SESSION #3, P. 2

Ll

applications: This is a very important concept.

For example; fertilizer N is mobile and easily
leached from the root zone; this means that only
1/3-17/2 of the total N required should be applied at

planting or transplanting time and the remainder

applied as one or more sidedressings later om.
10 Mid. . ' pialogue on N fixation. Points to cover: R
.The symbiotic relationship between Rhizobia bacteria
and legumes; definition of nodule, nodulation, N

fixation; inoculation.
.Variations in N fixation ability among the legumes:

peas. . :

 .The reed to match appropriate strain of Rhizobia to
the particular legumes involved (1:e. cowpea family
Rhizobia o )
will not form nodules on soybeans; beans or peas).
10-20 Min. Dialogue on soil pH. Points tb-C60¢tf (pp:40-43 of the

soils manual).
.The pH scale.

.The pH range within which most crops will grow
satisfactorily (i.e. raughly 5:5-7.5).

.Why soil pH can vary from farm to farm and from
region to region.
:The effects of overly high and overly low pH on crop
growth: - :
.Liming (if appropriate: see pp 137-143 of the soils
manual). '
N o o |
Trainer Notes: This session should be pragmatic; getting bogged down in con-
o cepts like cation exchange and the chemical explanation of P

tie-up is irrelevant to the needs of PCV's.

References: - Soils, Crops; and Fertilizer Use; PC/ICE .

&




iiﬁé 1 hdur
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Activities:
Eiﬁé:

5 Min.

10 Min.

40 Min.

SKILL GROUP IV
SOIL MANAGEMENT AND FERTILIZER USE
SESSION #4; P. 1

’

DETTRMINING FERTILIZER NEEDS

1. To assess the accuracy and sultabliity of various
methods of determining fertilizer needs under host

country conditions.

3. To enable trainees to collect soll samples correctly
" for laboratory analysis.

Tralnees diytggitnto small groups tQ\bévﬁéﬁaiéé éiﬁﬁitaﬁ—

eously by several trainers or in shifts. Trainer explains

goals and reilevance of- the session.

Dialogue to review the major factors that determtne the
kind and amount of fertilizer a farmer should appiy to a
particular crop and soll. .

Dialogue on the accuracy and suitability of the followling

methods of determintng fertilizer needs under host country
conditions: N

.Lab soil tescing )
.Portable soil test kits

- .Tissue tests
. .Diagnosing visual hunger signs

.Field grials _
.The educated guestimate

(The atove methods are discussed on pp. 51-57 of the PC/ICE
Soils Manual:)

Soil Sampling: Principles aud Practice®

as Trainer. explains _ which nutrients can be measured by

a laboratory; and why proper sampling is essential
g to assure accurate results.’



SKILL GROUP IV
SESSION #4, P. 2

b: Trainer explains the terms sampl1ing units,
subsample; and composite sample, then dia~-
logues with trainees to generate the cri—
from one another (i.e. soll color, topogra-
phy; pest management).

c. Trainer explains the sampling procedure as

to: of subsamples; areas to

avoidTgsamplegp:eparattonirand completing
the information sheet.

d. Trainees practice collecting composite same
ples from sampling units.

e. Dialogue on how to interview a farmer to

obtain past yield and management informa—

tion; huw to teach a farmer how to take

his/her own samples; how ofter to sample;
how to convince a farmer of the value of

soil testing.

Materials: .Shovels
.Clean buckets

prep:ring soil sample slices )
.Soil sample_information sheet from host
country soil test lab or local 1ab

:Boxes for shipping samples

Trainer Notes: If tims overmits, trainees can collect and send in a
' sample to the soils lab in time to receive the results
back.
.
4
e
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SKILL GROUP IV
SOIL MANAGEMENT AND FERTILIZER USE
SESSION. #5; P:. 1

USING ORGANIC FERTILIZERS

Time: 1 hr: Classroom Session

Goals: t: To evalumate the pros and cons of organic vs. chemical ferti-

tizers:

farmer conditions for u51ng organic and/or chemical ferti-
lizers.

Cverview: This session examines both sides of the “chemical vs. organic”

B ferCIttzer issue. After developlng guidelines for the _proeper

value and appiopriateness to small farmers in their tost

country.
Activities:
3 Min. Trainer states the goals and relevance of the session.
3 Min. Trainees are asked to define "organic matter” and "organic
ferctiizer .
. 10-15 Min. Dialogue comparing organic and chemical fertilizers in tertis

of:

Nutrient content

.Soil cbﬁdic ioning value

-Amount needed

.Availability unider host councy conditions

.Purported adverse effects of chemical

fertilizers on crop taste and nutritional

l

value; note that studies have shown no
ccnnection. o
<Why both are appropriate for small farmers.

- 46 -
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ERIC

Aruitoxt provided by Eic:

5 Min;

20 Min.

5-10 Min:

Trainer Notes:

References:

'SESSION #5, P. 2

Lecturette/dialogue compating organic fertilizers 1ike manure

and compost with low nutrient organic soil conditioners like

rice halis, sawdust; and peanut hulls.

lecturette on guidelines for collecting and storing manure;

"ébbliéétiéﬁ iétéé éﬁd ﬁéthbdé Fbt Cbﬁﬁbét éﬁd ﬁéﬁﬁté.f Thé pét—

Lecturette on the pros and cons of green manure crops in terms
of client farmer conditions.

most viabie ways for small farmers to use organic fertilizers.

Blackboard and chalk

occurred in the first few days of Ctaining, when trainees
applied._ both organic and chemical fertillzers to cheirip§9g§.

The trainer may wish to use this past expetiénce as a spring-
board for the discussion in this session.

Soils, € zer Use, PC/ICE Manual R8

Southern Gardener's Soil Handbook, W. Peavy. Pacesetter Press,
Houston, Texas, 1979




Time: 1-1.5 hrs.

Field Session

Goals:

",,.,p,', .

Activities:
Time:

5 Min.

30 Min.

36-60 Mini.

SKILL GROUP 1V
SOIL MANAGEMENT AND FERTILIZER USE
SESSION #6, P. 1

COMPOST MAKING

1. To develop the akilla needed to buiid and maintain a com-

post pile; and troubleshoot a pile that does not heat up
properly.

2. Tb build a compost pile and manage it so that decomposi-

tion progresses normally.

The ac.ual c0mpost making is preceded by trainer/trainee dia-

1ogue on the what; why; and how of the process as well as

guidelines for troubleahooting problem piles.

Trainees divide into groups of 10 or less; trainer states

_goals and relevance of the session.

ﬁielbgﬁe on:

ﬂwtiacmmwt?
.What's it made out of? _ o . .
.Benefits of compost; a no-cost fertilizer and soil
jimprover with all tbe good effects of organic
matter.
Se1dom feasible for

.Feagibility of compoating., 7777777 ble f
danything but small plots due to amount of material

needeg.

.How 1ong does it take?
.The essentials of rapid composting: Finely

shredded material' adequate carbon:nitrogen ratio;

adequate motsture adequate aeraticn; insulation.
<How to build a ptle.r
.Troubleahooting problem compost piies; faliure to

heat up properly; ammonia smell.

Buch group prepares a compost pite using locally available

materials and following the guidelines generated in the above
dialogue.

1
£~
oo

Vi
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SKILL GROUP IV

SESSION #6, P: 2

Follow-up: Trainees continue to maintain (i.e. water and turm) the com-
< post piles until the end of training:
Materials: Sifficient organic materials to build compost piles
Water

Machetes for cutting vegetation

Pitchforks for turning the piles

Trainer Note: Hints on effective compost making:

.The use of soil in building the piie usualty isn't

necessary. The organicimgggegiiCSetf especially

if green, contains the micro—organisms needed for
decomposttions .

;If very strawy or other low N material i§ used ,

the pile should contain 3 good quantity of reia—
tively fresh wmanure or young green vegecacion or
it will have too little N to heat up well. Rough-
ly a 50-50 mix of mature, yettow, SCrawy material
to higher N miaterizl wilt produce a good C:N

ratio.

.Alchough the pile is constructed of alCernacing

layers of different types of materials, it should

be §§9rbughly mixed up after it is built: The

tayers are used only as a_ guide to the relative
proportions of materials being added.

Few farmers will be able to shred material fine enough to
allow rapid breakdown, so the process will take at least 2-3
months.

References: QoilsTuCropsvgaﬂdAEertiiizer tse; PC/ICE; Reprint R8 pp-
58-67:




Time: One Two Hr.
Classroom Session

Goals:

Overview:

10 Min.

5 Min.

10 Min.

10 Min.

SKILL GROUP IV
SOIL MANAGEMENT AND FERTILIZER USE
SESSION #7, P. 1

USING CHEMICAL FERTILIZERS

To enable trainees to help small farmers maximize their

returns from the appropriate application of chemical

fertilizers.

In session #5; *rainees identify appropriate circumstances

for use of chemical fertilizers by host country small farm—
ers. Thnis unit focuses on types of chemical fertilizers,
application methods, dosage determinations, and extension
techniques for promoting the appropriate use of chemical fer-

tilizers. A combination of lecturette, dialogue and problem
solving is tsed. ’

should include the fact that fertilizers are one of the key

yield boosting inputs, yet most small farmers are not using
them properly.)

Lectarette or dialogue on fertilizer terminology and label-
ling; the three number system, fertilizer ratios; and why the

three numbers don't add up to 100. {(Soils, Crops, Fertd~

ltizer Use;, p. 72.)

Dialogue on tiie suitability and cost ef fectiveuess of soil-
applied vs. foliar-applied fertilizers. (Pp. 86-87). (This

may not be relevant to countries where foliar fertilizers are

application and their most appropriate use under host country

conditions. (Pp. B4-86).

Dialogue on placetienit guidelines for each of the above

" methods as well as for sidedressing N later on. (Pp. 79-86).

Trainees should be able to suppy this information, since

they've already applied fertilizers to their plots.



10 Min.

15 Min.

20 Min.

10 Min.

15 Min.

Follow~up:

Materials:

SKRILL GROWP IV
S5ESSION #7; P. 2

bialogue on fertilizer “burn": causes, diagnosis, preven-
tion, treatment. (pp. 87-88.) ‘

Dialogue on determiring fertilizer rates (pp:. 89-91): Points
to 1include: .
K) and how to convert this to the amount of dctual
fertilizer needed.
Low, medium and high ratss for N, P, and K under
small farmer conditions and the factors affecting
their determination. (p- 90)
Why small farmers with limited capital are hetter off

using low to moderate rates of fertilizer.

Problem solving session on troubleshooting faulty fertilizer

practices: Trainees examine 5-6 faulty fertilizer recommen~

dations tc spo: common_errors involvinz kind, amount; timing;
and placement. (Pp. 92-94).

Discuss the relationship between fertilizer use and other
fianagement practices: why fartilizer use; by itself; 1s un=
likely to prove successful unless complemented by other
improved practices such as a better crop variety, pest and
disease control; etc. This is a good time to stress ine

importance of integrated crop management.

Discuss extension guidelines for promoting the appropriate

use of chemical fertilizers; how to set up a fertilizer demo

Fertilizer application skills can be periodically reinforced

during the field maintenance sessions and through outside

reading of the sotls manual.

Examples of various kinds of soil-applied and follar-
applied fertilizers.

PC/ICE Soils, Crops, and Fertilizer Use Manual, Reprint R8.
Each ttainee should brihg a copy for reference during the
class session.

5-6 faulty fertilizer recommendations relevant to host
country conditions.
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References:

SKILL GROUP IV
SESSION #7; P. 3

Trainers should review the relevant sections of the PC/ICE
solls manual to make sure they have a firm grasp of the

guidelines for effective fertilizer application (i.e.
localized placement vs. broadcasting, timing, placement).
Trainees will have already applied NP or NPK fertilizers at
planting or transplanting on their iandividual plots.

1980;



v

Time: 1-2 hr.

overvieu:

Activities:
iéf%i%
3 Min-

'30-45 Min.

50-110 Min.

SKILL GROUP IV =~
SOLL_ MANAGEMENT AND FERTILIZER USE
SESSION #8; P. 1

FERTILIZER MATH SKILLS

Classroom Session
To develop the math skills for:

1. Calculating the most economical source of N; given the choice
of two or more straight N fertilizers.

2. Calculating the amount of fertilizer needed per given area,

iii terms of kg/ha or lbs. /acre, ag extension workers should be

able “o convert these dosages to a per plant or per meter of row

lnngth basts. In this session; trainees divide into 3 groups

based on -heir math proficiency, in each group, a trainer pre—

ing the most economical N source; given a choice of several
stralght N fertilizers. Trainees then work on practice
probleiis.

NO#Lfr This math skill may be irrelevant for countries where

fertilizer selection is limited.

It's important to mention other considerations aside
from the cost per unit of N; such as the sulfur con-

tent of ammonium suifate and the poor handling char-
acteristics of ammonium nitrate.

In each group, a trainer presents the Steps for calculating the
amount of fertilizer for a given field size, per plant, and per

meter of row length, given a dosage in kg/ha or lbs./acre. After

- each presentation, trainees work on the relevant practice

'probiems.



SKILL GROUP IV _
SESSION #8, P. 2

Materials: Practice fertilizer math problems
-Btackboard or flipcharts
Chalk, erasers, or markers .

Trainer Notes: 1.

Classes dealing with math skills are greatly facilitated if

trainees group themselves according to their skill (or con-
fidence) level. This seems to lessen math anxiety among
those who lack confidence in their skills; and allow them _
to work closely with a trainer at their own pace. Trainees
should group themselves by their own perceptions of their
math proficiency - low, average, good. As the group works
together, it will soon become obvious if someone is mis-—

placed; in this case, the trainer should encourage him or
her to change groupse.

math problems after hours.

Trainees should be given additional practice problems at
the end of the session for further works

In subseqient field exercises; trainees practice dosage
calculations whenever fertilizer applications are needed.

In addition to learning how to calculate fertilizer dosages
in terms of grams or ounces per plant or per unit of row

length, trainees should be able to convert these weight

dosages to a volume basis (3ee p. 108 of the fertitizer

manual).

References: Soi1s, Crops and Fertilizer Use Manual; PC/ICE; pp 97-108.
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Time: 3-4 hr.
Field Session

Goals:

Overview:

SKILL CROUP IV L o
SOIL MANAGEMENT AND FERTILIZER USE
SESSIGN #9, P. 1

SOIL CONSERVATION

To enable trainees to:

given field.

3. Construct and caitbrace stmpie homemade _devices for measuring

soil slope and for laying out contour lines.

4; Lay out and comstruct a contour ditch and bank erosion con-
trol system. e

Given the high intensicy of tropical rainfall amd the mnrginal

land of high erosion risk that small farms of en occupy; soil ero-

sion lo3ses are especially serious for many smal i farmers in the

lesser developed countries. This unit provides a solid grounding

ini goi11 erosion fundamentals and basic couservation measures.

This field session should preferably take place in a field that

has suffered some erosion losses. It covers the following.

damages soil produccivicy and the envircnment.
f
. The influence of soil slope, s lope length, rainfail

intensity, soil permeability, and ground cover on the

magni tude of soil erusion losses:

.The purpose; feasibiitcy, and effectiveness of common

erosion Concfoi methods for host country conditions.

sConstruction; calibration; and use of simple meaSuring

and contouring devices (string level, protractor and
plumb line,; A-fram~).

ditch and bank erosion control system or sultable
alternative.



5 Min.

15 Mids

15 Min.

10 Mid.

30 Min.

45 Min:

o~
Wi
<4
-+
3
.

20 Min.

SKILL GROUP IV
SESSION #9, P; 2 -

State goals and relevance of the session.

Show examples of soil erosion damage to trainees, followed by a
dialogue on the process of soil erosion. Ask tralnees to consider

how it damages soil productivity and the enviromment.
Ask Efaiﬁéés Eo 11§§”faa£555 iﬁfiﬁéﬁéiﬁé erosion 16§§é§’(EéiEf§ii

Trainees divided into groups. of four. Each group constructs two
simple homemade slope measuring devices {(protractor and string
level) following the imstructions .in the PC/ICF Soils; Crops; and
Fertilizer Use Manudl.

Each group practices measuring soll slope with the two devices amd

compares their readings with those of other groups and/or the

trainer.

Each group builds and calibrates an A-frame contouring device fol-

'lines, spaced according to the table on pe 154 of the mianual.

(Optional) Each small group constructs at least 3-4 meters of conm—

tour ditch and soil banks.

o
Show examples of other erosion control measures, followed by a
diaiogue on the effectiveness and feastbttity of each. mutching,

terraces, —

Conduct a role play or discugsion cn how to promote soll conserva-
tion précticés with host, councry swall farmers.

ideally, a slope which shows vigible signs of so0il erosion.
.Twine

«String levels -
.Piastic 6“ protractors

.Pocket tapes
.Stakes

- 56 -
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SESSION #9, P. 3

Trainer Notes: Talking about erosion and erosion control measures may be con-
fusing unless trainees can first see actual results of erosion

as well as examples of contour planting and terracing.

References: So'1s; Crops; and Fertilizer Use,; 1981 ed. PC/ICE; RS

soll conservation practices for small farmers.



. : SKILL GROUP V
WATER MANAGEMENT
SESSION #1, P: 1

HAND WATERING YOUNG SE"DINGSAQQdANEﬂLigsETngANSPEANTS

.

A
Time: 1/2 hr. ;
Field Session ’

Goal: ) To enable trainees to handwateriyggngip}gggs in the correct
amount and frequency to avoid moisture stresé and leaching
iosses.

Overview: This session takes place entirely in the field with small

groups and uses a combination of hands—on instruction and

trainer—trainee dialogue: It is experientially generated _ 1f

rainfall is inadequate and shtould occur shortly ‘after- seed—

1ing emergence or transplanting.

Fiad

The -areas covered are:. when,; how, and how much to water and
the influence of watering management on damping—off disease.

Activities:
iiﬁgi
5 Min: Trainees divide into small groups to be handled simultane-
“L°1y oy several trainzrs or in shifts: Trainer explains.
2 F goals and relevance of the session.
25 Miii: Trainer—tralnee dialogue and field inétfﬁétiéﬁ on:

.Factots infiuencing the amount andiggequency of

watering (soil texture,; humtdity, wind temperature,
etc.).

:Underwatering and overwatering and their adverse _
effects (too-iittie—too—oftéﬁ; too-much~too often).

manageme uat.

.The “"scratch test” for determining when to water
very young seedlings' and newly transplanted plants.
.The best time 'o'f“riay to @;;ater”(i;é;, iﬁ'o"rhi'rig) and .why.

,, &
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SKILL GROUP V

SESSION #1, P. 2

Materials: -Watering cans o )
.Young vegetable seedlings in need of watering

Trainer Notes: 1f this season precedes a maintenance session, trailnees can
begin watering their seedling beds following the guidelinas

they have just learned.

Reference: Crops Guidelines

<




SKILL GROUP V
WATER MAHNAGEMENT
SESSION #2; P. 1

HAND WATERING ESTABLISHED PLANTS

Time: 1/2 -t ﬁE;i
Field Session

overview:.

Activities:

Time:

5 Min.

40-55 Min.

’

1. Handw:tew éétabii-led plants in che cotre*c amovnt and fre-
quew.y to enco .age deep rooting, high yiclds, and avoid

ﬁéié:ﬁi« stresy nand leaching losses.

conditi"'

3. Maximize water use e:ficiency, cspzcialiy under marginal
rainfall ccnditions.

Thie session//akcc place Pncirely in ohe fteld and deals wich

Session concerning waCer ‘use factors, moisture stress symptoms;

soil = ater _holding capaotcy vs: actual moisture; content; guide-~
lines in terms of amount (liters/sq. meter ) ‘and frequency.
{

Trainees divide int0\small groups; trainer explains goals and

Trainer-trainee dialogue and fleld instruction:

\

1. Trainer asks trainees how they have been watering their

plants in terms of fregquency and amounc and what guidelines

they have been using. This leads to a dialogue on the fac-

tors influencing water use. Emphasis should be on host coun-

tty soll and weather condicions.

2. How soil holds wacer, avatiabie vs.: unavallable waCer, per—
manent wilcing polnt.

3. Progressive symptoms of moisture stress.

4: Determining soil water holding capacity using the "feel” test

(see Soils, Crops,; and Fertilizer Use; p. 16).

- 60 = “ ra(}
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Aruitoxt provided by Eic:

SRS
Materials:

References:

SKILL GROUP V

SESSION #2, P. 2

5. Using the "Squeeze" test for determining whether a plot
fnieeds watering (p. 153).

6. Using a 0.5" tapered iron rod to determine the depth of
watering.

7. Guidelines for watering in terms of amount (litété/éd.
meter) and frequency according to type of crop, stage cf
growtli, weather, and scil conditions .

Trainees continue to use the above skills to water their plot:

during the maintenance sessicns throughout training.

Watering cans

Crops Guidelines

Soils, Crops, and Fertilizer Use, PC/ICE

-6l =



Time: 1 hr.

Overview:

15 Min.

20 Mina

SKILL GROUP V

WATER MANAGEMENT
SESSION #3, P. 1

DRY SEASON WATERING

Fleld Session

To learn technlques for maximlizing the ef ficient use of water
under arid or drv season conditions.

In most cropical regions thece are distinct rainy and dry Seasons.
While dry season vegctable production can be very profitable, it
is often limited by water shortages ana the intensive labor of
handwatering.

This session introdices trainees toialternative watering tech-

niim.es thich conserve scarce water resources while reduacing the
R iabc-.

irainecs divide into groups o: 6-8. ‘irainer states goals and
relavance of the session:

Trcinees review principles of vauPring discussed in previous ses-—
sions.

and economic valug of tnose crops. 7Cultura17prac;ices fo: improv-
ing water use such as mulchilng, shading, windbreaks, aind double-
digging «hould be discussed in terms of their relevance to host
country con:iitions.

DiSCﬁs' tour water and labotrconserving Lechuiques and their rele-—

.Piltcher irmigation
‘Watering hole method
.Sunken beds

.Trickle irrigation

Each group of trazilees builds 1 raised bed and sinks a clay pot

into 1t, makes a depression for the watering hole method; and

makes a sunken bcd. These beds can be transplanted into at this
time or during a iater transplancting session.
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Materials:

Trainer Notes:

References:

SKILL GROUP V
SESSION #3; P. 2

fired but unglazed clay pot per group (2-4 gallon capacity)
shovels per group

hoes per group

raRes per group

‘3 NN N =

Pitcher and watering lole meiiods work best with tramsplanted
vegetables

The watering hole method uses the same principles as pitcher

*rrtgacion buc does not require a clay pot. Five tramsplante

are planced in a circle arcund a depreqsion 4—6 inches deep.

All five piants are watered by pouring water into the depres-—

sion: A heavy mulch is essential. 7omato plants may be staked
into a teepee over the watering hole.

When applylng a nitrogen sidedrsssing to pltcher irrigated

ty (surface applicacions) for 2-3 waterings.. Nitrogen reeds
water moving down from above 1t in order to be dissolved and
carrlied up plant roots. By the way, don't try placing tre
5;u;6g¢p fertilizer directly into the pot elther. It willi only

be “ctved up” by the clay, and quickly plug up the pores:

Train€c¢ . may want to do a special project on trickle irrigation
if t i§ feasible under host country conditions.

{nieiisive Vegetable Gardening, pp. 73-74, 90-95 PC/ICE:




Time: 1.5 hrs:

(’ 7: 'g' 'a' I’ 's’ -

Overview:
Activities:
Tige:

5 Min.

5 Min.

20 Min.

SKILL GROUP VI
INSECT CONTROL

IDENTIFYING INSECT PESTS AND THEIR DAMAGE

Field Session

This session and subsequent follow-up activities enzble trainees
to:
1: Distinguish between insect and disease and to relate the

type of damage to the likely class of insect involved.

2. Describe and contrast the life cycles of beetles, caterpil-
iars; and sucking insects and identify the different meta-
morphic stages. :

3. Identify common host country insects (both destructive and
beneficial) in the field, including the egg stage, where

This introductory session to the insect control skill group
focuses on troubleshooting insect pests and their damage
symptoms. It takes place entirely in the field.

Trainees divide into small groups (preferably 6 or less) to be
handled simultaneously by several trainers or in shifts.

Tralner states goals and revelance of the session.

Trainer/trainee dialogue on thé'ﬁéjbt ways insects damage crops

and c¢n the importance of insect control.

Tratner/frainee dialogue on the major classes of insects that

damage plarts; (i.e. caterpillars, beetles, sucking insects) and

NOTE: 1I1f possible, live examples should be shown:. Otherwise;

the Insect Pests book can be referred to.

Dialogue on iow oo relate the type of damage (i.e: hotes, excre-

ment) to the likely type of insect. This should be supplemented

with visual exanplas of caterpillar, peetle; borer; and sucking

- 6k -
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50 Min.

Follow-up:

Materials:

SKILL GROUP VI _
SESSION #1; P. 2

identification should be included if possible.

During subs~quent maintenance sessions, tralnees practice their
insect troubleshooting skills and make a . ollection of local
insect pests. ‘

Appropriateé examples of:

.beetles (and their damage sSymptoms) ]
.caterpillars (and their damage symptoms)
-sucking insects (and their damage symptoms)
.hand lenses to facilitate identification '
.1 Iusect Pests book per trainee

Crops Guidelines

Insect Pests, G. Fichter, Golden Press, Westerm Pub. Co.,

1220 Mound Avenue; Racine; WI 53404.

Il
d\‘
W
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Time:  2-3 hr. (

Goal:

Overview:

Activities:

Time:
5 Min.

15 Min.
30-45 Mins

5 Min.

35-55 Min.

-30 Min.

10 Min:

SKILL GROUP VI
INSECT CONTROL
SESSION #2, P. 1

CHEMICAL AND NON-CHEMICAL INSECT CONTROL

To _compare various methods of insect control, their assets, lia-

This 2 hour cilass session reviews the prinetple ehemteai and

non—chemical tnsect control measures, emphastztng an tntegrated

pest management system approaeh. Attention is called to the

interactioa between pests; host crops; environment; znd relevant

control measures -

Trainer states the goals and relevance of thas session.

Dialogue between trainers and trainees on the causes of insect
pest prohXlems; ecomonic thresholds, and integrated pest manage-
ment. Peace Corps éxperiences and host country control mea-—
sures should be illustrated at this time.

irain=r/trainee dialogue on non-chemical controls including. .
eunvirponmental, biologica . cultural/mechanlcal controls; organic

repellernts and insecticides; their uses and effectiveness under
host country conditions.

Break

Lecturette on characteristics of chemical insecticidees. The

lecturette should discuss the ase of chemtcai insectictides in

tTE host rountry; pesticide termtnoiogy (t e. fungicide, tnsee—

toxicity ratings (LD50 ratings), classes of insecticides, three
main chemical groupings; types of formulations; systemic and
non-systemic insecticides.

Perform a skit illustrating improper spraylng pesticide applica-
tlon procedures. Trainees list faulty practices they observed.

Trazinees briefly summarize the session.

- 66 - 76



Materials:

Refererices:

SKILL GROUP VI
SESSION #2; P. 2

.l sprayer
-Pegticide in varioas formulations

.Crops Guidelines for reference use in class.

Tratners should focus on the interaction cf crops, pests, con—

trot meashres, and the general environment, mehasizing the need

for a well planned; integrated pest management system. The safe

use of chemical insecticides should be Btrongly emphasized as

well. This session is better whei two trainers participate.

While one trainer -is discussing chemical or non-chemical con-

trols with trainees the other can emphasize important points on
the lLilackboard.

This sessior could be followed by a spraying exercise in the
training garden, if appropriate.

Crops Guidelines in 'Chép’té'r III of this volume.

Lyon; William F.: Wiley Puinshing Co.



SKILL GROUP VI
INSECT CONTROL
SESSION #3, P. 1

SPRAYER MAINTENANCE, TROUBLESHOOTING, AND REPAIR

Time: 1.5 hr. Field Session

Goals: i; To dismantle and reassemble both a knapsack sprayer and

~ompressed air sprayer and discover the function of each

part experientially:

2. To troubleshoot a malfunctioning sprayer of either type amd
correct the problem.

3. Tb learn how to maintain gprayers to maximize their opera—~
tional 1ife and minimize breakdowns.

Overview: In most lesser deveiopeﬁ countries, smaII farmers commoniy use
knapsack and compressed alr sprayers to apply pesticides.

Breakdowns are frequent and sprayer 1ife shortened tiarocugh
neglect of routine maintenance procedures such as oiling,;

cleaning, and replacement of wdrn parts., In this session,
improve maintenance and troubléshoot common sprayer probleﬁs;
Activities:
Time:
5 Min. Trainer explains goals and relevance of the session.

20 Min. Trainees are divided into small groups; compressed alr sprajers
- are distributed to each group. Tralnees should discover how

and puudp leather. The groups should dissemble and reassemble

the sprayers, and learn how to decompress the pressure chamber

prior to opening the sprayer after usage. (Opening the spraver

before decompression can cause insecticide to be ejected with
the released pressure.)

5 Min. Each group identifies the necessary routine malnténance proce-
dures for maxiuizing sprayer life and minimizing breakdewns and
suggests spare parts to have on hand.

10 Min. Each group is given a worn pump leather and worn one-way valve

to substitute on the spravers to sce what symptoms develop.

~ 68 -




Tratner Notes:

SESSION #3, P. é

The above steps are repea*ed for the knapsack sprayer whica 1a

a nore complicated mo@g%. The - group should subst.itute a worn
“lunEer cup and worn one—Way valve on the sprayer to See wiat
symptoms- develop:

1his unit can be doiia experientially with Itttie or nc input
from trainets.

X
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‘Goal:

| Time: 1-2 hr.

Overview:

Activities:

SKILL GROUP V1
ST L INSECT CONTROL

SESSION #4, P. 1

APPLYING PESTICIDES WITH A SPRAYFR

Field Session

To enable trainees to mix up and apply pescicides vith a aprayer,

foillowing xecommended safety, dusage, and coverage guidelines.

qand operace* compressed air and knapsack sprayers are commonly

uSed by small farmers in deveioping couniries for applying pesti-

cides, often without adequate attention to salety and proper.

applications Preferably, this sessiou should occur at the time

when leaf feeding ingects first become a problem on the training

piots and require ar insecticide applicsation. Trainees nre shown

how -o mix and aoply an infecticioe uich a Bptayer. fnstruction

skili.

Trainér exp iins the goals and relevance of the B?ﬁésién;

Tralnex demonscrates how cO m.x and apply aidettubie ‘powder and/

or 1i quid irisecticide with a <napsack or compreSaQﬂ ‘air sprayer.
Points to cover:

:Make sure sprayer is in good operating order with no
leakss

.Be aware of the reiafive toxicity rating of the

tusecticide and 1its hazards to bees 1f present.

.Rea”’ label thoroughly to confirm recommendeo uses ;

dosage, and winimum application to harvest tncerval.

Mix in a wetl venfilaCed area; pre-mix first in a

bucket, adding wacer firsz; use scicker spr:.ader 1f

I
.Wear adequate protictive clothing; use a mask 1if

recommcrniued. !

.Doii't spra; on a windy day or against a breeze.

SRR



1 hr.

i5. min.

25 min.

Materials:

Trainer Notes:

Reéferences: |,

SESSION #4; P. 2

.Don’t spr: when leaves are already wet or when rain ts
likely soon. L

. L T
:Thoroughness of coverage needed depends on location

of insects and whether a systemic or non—systemic
product is used. : ' :

.Maintain a steady pace when spraying rows of small

plants. /
.Use good pressure and a fairly fine spray, but avoid
excessive drift. /
.Don't spray plants to the point of runmoff. 7
.Keep wettable powders ir suspension by shaking the )
sprayer periodically. .

Trainees practice mixing and applylng an insecticide to their

individual plots where insect damage has reached the economic

threshold. Water can be used if an insecticide is ﬁ6t needed.
Sprayer calibration: Dialogue on the atcuracy and sul tability
of using generalized dosages (i.e., So many tablespoons/gal.)

vs. those requiring sprayer calibration. Sprayer calibration is
defined. : . :

Trainer demonstrates}Che sprayer calibration procedure. A

trainee in each group then trial gprays a length of row of mea-
gured area using waggr; and the group then calculates how much

water would be needed for the field and how much actual insecti-
cide formulation is|required. :

Y

.Sprayers

.Appropriate insec
.Sticker—-spreader

icide

_ Measuring tape for sprayer cs:.Sration

.Plastic buckets, measuring spoons/cups; éﬁitéﬁlé_téééﬁtébiéé

gér measuring water volume; sticks for stirring

.Water ; )

:Pencils, paper for doiﬁg\éélibtétibﬁ math

Sprayer calibration is n- ‘usually a required skill unless
trainees will be working with herbicidess :

Trainees should be asked to wear appropriate clothing for this
exercise (no shorts or sandals). o

E‘J |

subsequent maintenance sessions, trainees apply: insecticides
required in their plots. :

[Vl
oI

Crops, Guidelires, section on insecticides.
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Time: 2 hr.

Goals:

Overview:

30 Min.

20 Min.

5 Min.

ND' NEMATODE CONTROL
; Po 1

UN”ERS ANDING AND IDENTIFYING PLANT DISEASES

Field Session

1. To be able to identify the basic characteristics of the main
disease groups.

2. To be able to distinguish be:ween insect damage and disease
damage. ' o

This session focuses on plant diseases and their 1a§a&£ on yteld

Trainees learn to distinguish between groups

and produce quality. disti
of plant diseases (viral, bacterial, or fungal) and to identify
specific diseases. This session begins with a lecturette followed
by a tour of the training garden

discases.

to identify specific crop

Trainees break into small groups; trainer explains the goals and

reievance of the session.

Trainer/trainees dialogue to define plant disease and distiuguish

between parasitic and non-parasitic diseases.

Trainer initiates discussion on the four Factors nécessary for
initiation of a plant disease epidemic (i.é. favorablé environ—

a skit (see Trainer Notes).

“Trainer/trainees dialogue on the characteristic reproduction and
_dissemination methods of the three main plant dicéage agents (fuR-
gus, bacteria; virus), as well as conditions favoring their -

growth .

Using plant samples, the trainer illustrates characteristic
disease signs and symptoms of fungi, bacteria, and viruses.
trainer also gilves guldelines for distinguishing between leaf
spots, root and _stem rots, viruses, bacteria, insect damage,

The

Break, o



Trainer Notes!

“

References:

SKILL GROUP VII

SESSION #1, P: 2

Field tour of the training garden to identify and discuss char—

acteristics of the diseases found.. Special attention should be
patd to diseases likely to be found iIn the host country.

.
Diseased plant samples.
The tolée play listed above can provide a humorous personifica-
tion of the cotditions necessary for a disease to exist im a
farmer's field.

This session can be dore in the classroom with visual aids if
fo diseases exist inm the training garden.

time permits; the trainer may discuss diseases of historical
_gnificance and worldwide in distribution such as ergot; later

blight of potato, af tatoxin; and rust.

Crops Gildelines in €hapter III of this volume:
Plasnt Pathology, teorge N. Agrios, Academic Press
Traditional Field Crops; PC/ICE Manual M-13,; 1981

(3



Time: 1-2
Goal
Overview:

Activities:

Tiﬁé:
3 Min.

5 Min..

{

10-30 Min.

ur.

)

QKILT GROUP VII
DISEASE AND NEMATODE CONTROL

SESSION #2, P. 1

NON-CHEMICAL AND CHEMICAL DISEASF CONTROL

Classroom Session
To develop skills in chemical an! non~cheriiii. disease comiérol in

order to help small scale farmrrs incresse 7o .d production and
crop quality.

feabibilify, and implementation. Sp" 1 emphasis is placed on
fion-chemical preverntative measures 8suci, a8 crop rotatlion and sani-
tation as Qéll as the advantages of integrating non—chemical aad
ch~mical control methods. Likewise, the rclationship betwee: in-
sects, diseases, and weeds is stressed as wnll as guldelines for .

integrated pest management.

“+ate goal and relevance of the s:=s3ion-

Ulalog - concerning what can rea3:nably be accomplished by a good
diseass control ﬁfbgF;% It éﬁéﬁig be noted Eﬁﬁh while total

be delayes and ’heir rate of development slowes: Pravention is

mich more feasible than -ure: =
Dizlogue on the effectiveness, feasivility, und implementation of
non-chemical controls:

.Disease resistant varieties
.lisease—~free seed
«Crop rotation
.Field sanitatinn
«Control of hoet plants and insect vectots
« lmproving drainage

" JType of tinding of irrigation
Foguing of diseased plarits
<Avoiding overc:owding
<SSl sterilization by heet
JTil layu practices

.Avotding cultivation of wet plants

sAvoiding tobacco products when working with

Poiarnaceous crops (tomatoes; etcs:)

o
W
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ERIC

Aruitoxt provided by Eic:

15—30 Min:

15-30 Min.

Materials:

Trainer N “es:

References:

5“ILL GROUP VII
SESSION #2; P. 2

Dialogie on the of fectiveness, feasibility. safety, and imple-
mercarion of chemical controls:

.Fungtcide seel treatments ,
.Soil applied fungicides (PCNB, etcs)
.50il sterdlents Like Vapam; metliyl bromide

Foliar fungicides (non-systemic and systemic)

NOTF: 1It's helpful to countrast foltar fungicices with folar

insecticides in terms of funct lon; time, and economic
feasibility.

Sumiiarize the session by relatiug disease control to imsect and
weed control. Ask trainees to give examples of integ.ating con—

chemicat and chemical controls for specii:& disease problems.

Examples of commnn fungicides; etc. avaliahis in the host
country: :

i, As an additional exercise, traimess can work in small

on devising integrated contrcl approaches to specific
diceases: Plant samples can be brought irto the classroom

to illust;ate‘ccmmbg,aisease proolems like eag;irblight,
damping off, etc. Tr. inees can use thair crops Guidelines

and other avalla® . rotorences and present their solutious
r the group.

5. In Subsequent maintemanc> sessions, .rainees apply disease

control measures as needed.

Crops Guidelines in Cnapter IIl of this volume

Flant pathclogy, George N. Agrics
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Aruitoxt provided by Eic:

SKILL (ROUP VII
DISEASE AND NEMATODE CONTROL
SESSION #3, P, 1

NEMATOD4S AND THEIR CONTROL

Time: 1/2=1 nhr. Field Sesgion

Acrivities:

Time:

5 Mins

20 Min.

To be able to recognize nematode damar the field and to pre-
s5cribe control and prevention meesyres - ~ropriate to small
farimers .

VemaCOdes are frequencly found in s:Em c;imata soils and can stg-
ni{icancly lower yields, Eopectaii) those of high value vegetable

crops,; such as tomato; okra,; and squash.
In this session; tralnees:

1. learn the nematode's life cycle, means of spread, and sascep-
tible hosts.

2. Learn guidelines tor collecting 503% and root samples for
nematode assay- :

3 fdentify possible symptoms of ngracode damage in the fle'd and

conditioas favoring nematode
problems.

“. Examire the r¢ ative effectiveness and eagibility of va. 'oe-
nematode mcasu es under ‘iost country conditions:

5. Apply hoat country nematude control measures, if appropriaie.

Trainess break into smell groups: triincr states zoal and rele-
vance of the session.

Trainer/trainee d*alugue t> define ne"d'Odes,rhow they damag?

plants; which type of plants are most susteptible, and means of
sprecad. Above and be1<w ground symrcoms of nemarode damage are
descr hed and differentiacn foun ocher pvs- Jnmages Ciremica’ and

non-ciiemical controls such ds crop xﬂ'at_dn, resiscanL vartet® ==

€rpos 1 roots to AUhlight, flooding. znd antqgonts ic plante are
al ¢ discussed. e

~.



SKILL GROUP VII
SESSION #3, P: 2

5 Min: Summarize session; explain how nematodes controls fir into an

25 Min. Otgi.nize a field teir ~u 1d.ntify nematode dsmage in the train-

ing garden or usr visugl aid~ if no damage signs can be found.
If chemical nematocides aie a recommended practice and availatle

in the host country, trainees should practice applying them.

Materiais: .ixamples of ncmatode damage (field or pictures)
;Nematoctdes - vapawm; fu. :dan; or methl; bromide

.Appropriate equipieiit for safe ayslication (€ nemacocides.

Trainer Notes: E-.capt n+ Obvicus root 4.o. numatode damage; a lab diagnosis is
" usually n: eded for positive zonfi:nation of nematode problems.

Above ground symptoms such as yell.wing, stunting, ani wilting

can also be caused by other prob i.s; triinees should be made

aware of this.

Nematodes are invis sle to the naked eye, and the ef ficacy of

cont -0l measures va:ies and cannot be readily evaluated; for
this reason this session tends to b: more theoretical than
experiential.

17 cheriical nematocides -r2 used; the session may have to be
extended for .5-! hov.-

Lefereaces: érop Guideli:ies
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SKILL GROUP VILT
WETD TONTROL
SESSION #1; P. 1

INTRODUCTION TO WEEDS AND NON—CHEMICAL CONTROL ‘METHODS

Ll

Time: 1 1/2 hr. Field Session

Goal: To recovnize and control anmal and perennial weueds cnrough non-
chemical mechods.
Overview: This fleld session provides an orlantation to weed identifica-

tiom, categoriea of weeds; their nethod of Lpreadﬂ and their
effeccive non chemical controls.

Activities:

Time i

4 liln: Divide trainees into small groups; ¢xplain goal and rslevance of
the session.

30 Min. Dialogue on how weeds lowsr crop ylelds.

30 Min. Trainees distingiulsh between broadleaf and grassy weeds using
field examplec . ‘

10 Min. ,Trainees examine pereanials *ikc Johusongrass, Bermudagrass, and
nutsedge to aote their moa-3eox viethods of pronagation. This
occurs along with dialegue c.o.paring éﬁﬁﬁéls aud phpréannlals as to
methods of spread and control measures.

5 Min.. Dia;ogue to idencify and cotdipare variou weed contz»! methods gnd
their relative feasivility and effectivenels nnd’r host COUHCry
~- ltions. This should ir-~lude: burning, ,u;c\ing, growlng
cvors 1n rows, and uziry bhues, machetes. culr*vators; and herbi-
cides.

5 Ain. Diagogue ov pre~ and p)sr plas”ing non-chemir=zi wead controls
wh’ch trainees could wnse in thz:il owa dluts.

Follow-Up: During subsequent maintenance sessjons, trainees praccice identi-

2 ’ fying local weeds as well as follow the weoaf montrc” qu;de‘iﬁes
déﬁélbﬁéa in this session. :

Materials: .Shovels and hoes

.Examples of representative broadleaf, gras<-. anmnual; and
jpereinnldl weeds.

Crops Guldelines,; fn € r 171 in this volume , N
Trad- tional Field Crop "ICE Reprint 3, pp. LV0-100

- 7P -




\ SKILL GROUP IX

VEGETABLE PRODUCT7ON
SESSION #1; P. 1

PLANTING SESSION - DIRECT SEEDED VEGETABLES
™
Time: &4 hrs. Field Session
Geal: To develop the skills needed to prepare individual seedbeds and
raise vegetable crops.

Overview: Tiis session .akes place at the beginning of training to provide
an experiential basis for the development of vegetable gardening
skills.

Trainees will practice horticultural skills in individval seed-

beds that they have prepared. 5 ..2 of these skills, to b2
iutroduced later in training, are listed below:

.Watering

-Thinning N
.Contiolling diseases
and pests_

«Harvestring

The dimensions of pic 'r _locations are predetermined
and, if posnible, st advance by trailnees or staflf.
Fotlowing plantirz in. tons (3ee Appendi:) traineel prepare
beds; apply munurc andg, chemical fertilizer, mark rows, plant,

Artivities-
Tima:

5 Min: Trainzr states goal and relevance of the session; and crients

to each trainee.

5 Hrs=55 Min. As the crainees work on thoir individual plsis, che traider cir-
culatss among the trainees observing and canweitiiig on their
work.

Materials: .Planting Instructions
:Shovels

.Manur::
.Meter sticks

-79 - .
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Aruitoxt provided by Eic:

Trainer Ncies:

References:

A ]

SKILL GROUP IX
SESTION #1; P. 2

~eds
W tert wocuns

whaslparrows, buckets, or appropriate coutainers Ior
carrring manure and fertilizer. _
*

The Liwirier may find it belpful to prepare a raised bed before

the sess‘on as a model for trainees who are unfamiliar with

this horticultural procedures

Refer to sample written Pianting Instructions in Appendix:

"o}

o

v
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Overview:

1

-~ Activities:

;r” i Jp—

5 Mina

115 #ins

Macer:als:

SKILL GROUP IX )
VEGETABLE rRODUCTION
SESSTON #2, P. 1

PLANTING CUCURBITS - FIELD _SESSION

To develop the skills needed °tc prepare individual plots and
raise cucurbits crops.

This session takes place at the beginning of training to pro—

vide an experiential basis fcr the development of skills in

growing host-country cucirbit crops.

The dimensions of plots and their locations are predetermined

and, if possible, etaked out in advance by trainees.
v

Tratner states goal and relevance of the session and orients

tratnees to plot layo.t. Tralner hande vut planting instruc-
tions :; ~ach trainee.

ﬁB thn trainees work on their individual plots, trainer ctrCf"

LFesoywlizer sf manuLe,compuqt
vwpcer 3xieks
Jwaterin, iﬁﬁﬁ

%

.Seeds
.Mulch



Time: 1 hr.

Goals:

Oveiview:

_Actavities:
N‘

fiﬁé:

2 Min.

40 Min.

Classroom Session

.0 ' SRILL GROUP IX

VEGETA3LE PRO)UCTION
SESSION #3 P, 1

DIRECT SEEDING PRINCIPLES, PRACTICES

N

1. To dev;icp basic guideitnes for seed 4pacgng, plant ing depth

racing, planting depth, amd pianting ‘Tatcerns appropriate to .
cific crops and host ncintry corditions -
! underscand tb- importaunce of thinaing garden crops as an

egral part of good crop management

3:; To be able o

givar area cf tield.

This sessfon bullds on the trainees' previous planting experierice

in their EEéiﬁiﬁg 516@&. _Having planted several kinds of seeds

Trainees alsy -3arn how to cal:uldté the weight and nuimber of
seeds need~d to plant a given area.

The trainii staﬁeé goal ' und 1:tevance of s::sion.

Gues: i5u and answer session on:

=51) texcure; nois-

.Factors af 'fCLing piﬁgizng depth;

ture availapility, seed size; and -+ed type (monocot;
dicot).

.The 83§§ability of different planting natterms to var--
itous crops: single row, wide ro:v; trosnd cast, equi-

diéfant ht;;i(ciuster) plantings, and companion

crups in Nop*rast ro direct seededﬁfield crops; ébﬁ—r
sidering -+ ‘tive seedling survival rator &nd =2ied of
land planteu
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Aruitoxt provided by Eic:

16 Min-:

8 Min.

Materials:

Trainer Notes:

References:

SKILL GROUP IX

SESSICN #3; P: Zz

.Thée importance of thinnlig small area garden crops to
obtain maximum ylelds and to reduce couipetition and
disease.

Trainer presents and solveu .- =z .~ wre) sample seed calcula-
tion problem with trainees: '

Sample: How mart grams of radish seed are needed to plant

a | ' 8 meter bad; if seeds are to be spaced every

20cs s *n rows 20 cms apart? (See Cropgﬁthde-

lines: Calculating How Much Seed to Buy).

Summary and review:. Trainer distributes additional seed calcu-
lation problems for trainees to work on after hours.

Seed calculation problems

gral parts of good crop management. It is important to empha-—

size that thir-ing is an on-golng process which trainees will
sractice as needed during subsequent mai-tenance sessions.

Crops Guideiines, Chapter III of this volume.

0



SKILL GROUP IX
VEGET4BLE PRODUCTION
SESSION #4; P. 1

VEGETABLE CHARACTERISTICS

Time: 2 hrs. €lassroom Session

Goals: 1. - To describe vegetable characteristics to be considered in
selerting appropriate crop types (i.e. tomatoes vs.

maize) to plant in a given farming situations

2. To describe vegetable characteristics to be considered in

selecting appropriate crop varieties (i.e. bush beans vs.
vining bean:) to plant in a specific farming situantion.

3. To select arpropriate crop types and varieties to plant in

a given pr-';lem/situation based nn the above criterta.

Overview: This sesslon --uses on Vogetable adaptation, nutritional

values, man.i.-rant requirements; and varletal characteristicsy

A problem—SOJ' .ng exercise—1s introduced so - that trainees prac-

tice selecti~. sultable typés of varieties of vegetables to

plant urder Varving host country condftions. This is a good

setting for nrescuting specific information on cifmatic coaidi~

tions and vue type .and varieties of ‘vegetables grown in th
host country.

activities: ‘ ' L

Time:
2 Min. Trainer states goals and reievance of the session:
50 Min. Trainers/trainees discuss factors to be considered 1n selecting

appropriate zges of crops (i.e; spinach vs. tbmatoes) i <«he

follcwing situatic-s:

Climate, requirements (temperature, moisture, day length)

I.
2. Nutritional value
‘3. Botanical classification (families)
%. Soil factors
v 5. Management and capital requirements
/ 6. Acceptability
7. Ultimate purpose (market, ﬁéﬁe consumpt fon fresh or
B preserved)
. Marketing, perishability factors
o venl « -
e /.-' ,




SKILL GROUP IX _
SESSIOR #4,; P. 2 -
, . : ’ «

30 Min. , Trainer hands out a list of varieties which trainees have
planted in the tralning garden: Trainer/trainees discuss thre
terminology and importance of varietal characteristics and
develop a list of those to be considered in gelecting appropri-

ate varieties for a specific situation. Trainees suggest Epé-
cific situations which could limit a farmer's chdice of varte-
ties. Characteristics to conslder: a

> : 1. Size; §hépe,rcqior; taste ] 2 o $§ |

2. Cther physiological features (such'as thick skin, low ﬁété?

cornfr2nt, absence of

3. oat ;*]érénéé

L,  Graieh habit

A (e .
.. Time to maturity

seeds, etc.)

;.i Disease, insect resistance

8., Resistance to physiological disorders
9. Hybria +-: open-pollinated vdrieties

-

10 Min.. Trainer/trainee discuss local sources of information for recom=
mended varieties. ‘

Trainer asks trainees to considér how and why vegetable charac-

teristics stould be used in fari and garden planning.
.20 Min: . Trainer distributes problen statements involving the selection,
of vegetable types and varieties under varying host country

conditions. Trainees work in small groups to:

I. Make appropriate selections bas  n the guidelines dis=
sussed in this session ‘and,or

2. Generate a iiéEfaﬁiguastioné-§pe;;aining,E6;§5§§ problem
. statement) which trainees would first h#ve to answer in
order to have enough inforf@ation to sel.ct appropriate crop

types and varieties.

10 Min: : Small groups share thej: decisions and iuéé&iﬁﬁé with the other
Yraitiees/tralne ‘
ist of traini~ crops varieties and their

i
characteristics Cope T le)d . ;

t

Marerisals: ;
|

I

Problem statements concerming ¢ op s2lection /
y X N

. i
" References: %tagggéﬁi&éliﬁés in Chapfer III of this volume
. i C .

O

ERIC

Aruitoxt provided by Eic:



Time: 2 hrs.

Goal:

Overview:

Activities

Tiiie:

5 Min.
45 b
.5 Min.

30 Min.

Materials:

SKILL GROUP IX
VEGETABLE PRODUCTION
SESSION #5, P. 1

PLANTING SWEET POTATOES — FIELD SESSION

To develop the skills needed to prepare 1nd1vidual sweet potatoes

Sweet potatoes arc Itown throughout the tropi*s, where they o

thrive in the high © mperatures. Wwhi'~ they are grown mainly as

a carbohydrate source; the tubers are .n excellent source of ___

"vltamin A; sweet potato leaves ave also a highly nutritions food

| which can be gathered without harming the tuber crop growing

tunderground;

qn eXperiential basis for the development of skills assoclated
with vegetative production of fuhars.

The dimensions of plots and their locations are predetermined
and, if possible, stzked out 11 advance by trainees or staff.

Utiitzing printed planting iastructions; trainees prepare plant-

ing ridges; apply fertilizer; and cut and rransplant sweet potato

. vine cuttings. /

[
/
i

trainees to plot layout. Trainer hands out planting 1nstruct16n8

to each trainees

pg;atqﬁplot. Otherwise, traloar provtdes cuttings for each
trainee. : ’
Trainees nlaut vine cuttings in their beds; and water according
to s~il ﬁdiErﬁré conditions.

.Shovels . ' !
:Chemical fertilizer :
.Pocket knives (for cuttings)

.Sweet - potato vine cuttings (if necessary)

w0
(ap}

- RH -






Time: 4-5 hrs.

Overviow:

Activities:

E i'j' m""e -

2 Min:

30~-45 Min.

“

SKILL GROUP 1X
VEGETABLE PRODUCTICH
SESSION #6; P: 1

TRANSPLANTING - FIELD SESSION

1. To understand the fundamentals of transpianting vegetable

2. To master the skills needed to tramsplant vegetable

seedlings into a ratsed bed:

vide an experientiai basis for the development of skills in

transpianting host country vegetable cropsv The trainees pre-

After seeing a transglanting method demonstration by tbe )
trainer, trainees transplant vegetable seedlings into their
plots. Printed planting instructions guide trainees through the
steps of the operation; which incluﬂe the following:

.Making and applying cutworm collars
.Deep= setting tomatoes

.Staking

-Mulching and shading

The trainer states goals and relevance of the session.

Tratnees divide into small groups; ome trainer is assigned to

each group to discuss the following:

:Why transplant? Advantages and disadvantages?
:Which vegies are/are not transplanted? Why?
.When to transplant7 Time of day and stage of gtoﬁth?

.Marking final spacing in plot

- 87 - 7 ]



3 Hrs~15 Min:
_ _to
3 Hrs-30 Min.

Materials:

Trainer Notes:

SKILL GROUP IX
SESSION #6; P. 2

.Preparing and using starter fertilizer solutions.
.Extracting transplants from nursery seedbeds or boxes

:Making and applying cutworm collars.

.Setting out plants, including the "deep set" vs. "trench"

plant .
.Making a shallow water c¢atchment around each plant (except

in high ratnfall conditions)

.Staking tomatoes

-Shading plants temporarily (paper hats, cones, or local
material such as banana leavesg

«Mulching .

Watering

Trainer hands out trausplanting instructions. Trainees trans-
plant seedlings into. prepared raised beds. Trainer circulates

.Transplants S ; ] o
.Materials for collars and shade hats (uewspaper; banana leaves,
etcs) .

.Mutch

.Fertilizer and/or manure; compost

.Hoes; rakes and’ shovels if plots are to be prepared during the
uession T

since most of the crops arefdeeprooted.r If tralnees are to pre-

pare double-dug tranéplant beds before or during this session;
alloﬁ at least one hour extra for this exercise. See Intensive

See the Crops Guidelines for instructtons on making and using

starter fertiltizer solution.

Trainees should organize themselves to mix a large batch cf
starter solution during the session.

Manure tea could be substituted for the above solution, but ,
should be prepared at least one Week before the session so that

it is well-steeped:

Sotls; . Gropsliand Fertilizer Manual PC/ICE #RS p. 126
Tntensive Vegetable Gardenirg PC/ICE #25 pp. 110-113




'{me:

oal:

SKILL GROUP IX
VEGETABLE PRODUCTION
SESSION #7, P. 1

PLANTING A NURSERY SEEDBED (OR SEEDBOX) - FIELD SESSION

-3 hrs. ’ .
(Depending on whether seedbeds and/or seedboxes will be used; extra time

is needed to construct seedboxes.)

To prEpare individual nursery seedbeds or boxes and plant appro—~

priate crops under conditions suitable for rails‘ng vigorous trans-—

plant seedlings.

wverview: This session takes place at the beginning of training to provide

an experiential basis for developing skills in raising transplant
seedlings.

Trainees prepare, fertilize,,plant water, and muich seedbeds or

s
(If nursery seedboxes are an appropriate host country practice;

boxes can be constructed before or during this session).

ctivities:

Trainer states goal and relevance of the session.

Trainer/trainees diSCuss pros and _cons of raising gseedlings in

nurseries before tranmsplanting. They compare the merits and rela-

tive suitability to host country conditions of in—-the—-ground seed—
beds and seedboxes (flats).

plant seedlings, drawing as much as possible from previous plant-

ing exercises. Points to be covered inciude: soil mixes; ferti-

lizer use, damping-off control, seed spacing, row spacing; plant-

ing depth watering, and pre— and post-emergence mulching.

0-90 Min. (If seedboxes are to be used; trainees come up with an apprOpriate

0 Min.

0 Min:

design and construct individual seedboxes).

Trainees prepare soil or an apprOpriate soil mix for nursery,

e —

muich to comserve moisture and prevent seed washout.

I3
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* SKILL GROUP IX
SESSION #7; P. 2

Materials: :Seeds
iFertilizer
Muich
:Hoes
.Watering cans . . A .
.Planting instruccions(see Appendix for example)

6§tioﬁéi: Seedboxes or maCeriais for contructing them:

Hammers, nails, 1" X 4" 1umber, bamboo; or

Soil mix mKCerrgisl  Sand, clay, sawdust, rice

hulls, rotted coconut husks; compost; manure;
etcs

Fungicide for soil dreach

Trainer Notes: 1f this tratntng program is to be followed immediately by

another prograum, trainer may wish to schedule this session so

Ch§t,§F§H§Pla“t seedlings grown by first group will be available
for second group's transplanting session. Seedlings should be

4-6 weeks old.

This session incorporates skills from several other sessions

(such as fertilizer use and disease conCrol) For inscance,

trainees should calculate’ the amount of fertilizer needed per
seedbed (based on a kg/ha or 1lbs./acre dosage rate), if the fer-

tilizer mach session has already been held. It - may aiso be

Trainees concinue cartng gorigbeir nursery seedbeds during the

subsequent maintenance sessions: watering,; weeding, and thin-
ning them.

References: Crops Guidelines o
Scils, Crops, and Fertilizer Use pp. 19~ -36
Intensive Vegetable Gardening pp. 108-110

!
Qp\
).




SKILL GROUP IX
VEGETABLE PRODUCTION
SESSION #8, P, 1

RAISING TRANSPLANTS

Time: 1/2-1 hr. Classroom Session

- Goal:
Overview:

Activities:
T . e s
2 Min.

10 Min.

18-30 Min.

10-15 Min.

Materials:

Trainer Notes:

References:

THis session enables trainees to calculate the number of trans-

amount of seed required, and ‘the seedbed area requirad.

plants needed to plant a given field area at given spacings, the

This class session deals with transplant math and reviews trans-

plant production guldelines developed during the nursery seedbed

planting exercise

Trainer explains the goal and relevance of the session.

Trainer shows trainees as a group how tc calculate the number of
transplants needed for & given field size and plant spacing; the

amount of seed needed, and the seedbed area required.

Trainees divide into 3 groups based on their perceived math pro-

ficiency and work on practice probiemss
Review of guldelines for raising transplants.

Blackboard, chalk

Several practice transplant math problems

Trainees should be able to generate transplant—raising guide-

lines by veferring back to the nursery seedbed planting exercise
(1f this session has been included in the prograti) s
Trainees should be glven several transplant math practice prob-

Crops Guidelines




Overview:

Activities:

S

~.Time:
5 Min.

10 Min.

20 Min-

25 Min.

Materials:

SKILL GROUP IX o
VEGETABLE PRODUCTION
SESSION #9; P. 1

\;/“‘\

STAKING AND PRUNING TOMATOES -~ FIELD SESSibN.

To enable trainees to:

1. Compare the pros. and cons of pruning tomatoes (vs. not prun—
ing them) as well as of other methods ofpruningand staktng.

stake— and tie tomato plants.

ing.
countrys

ipruning tomatoes. Polnts_to .cover include yhen and hpw tq
stake (cage; tripod; single stake); tying techniques; when.to
prune; single— and multiple-stém pruning; removal of whole
suckers vs. removal of growing tips only.

Tralnees stake, tie, and prune their own tomatoes’ (and continue
to.prune on an as—neéeded basis throughout the remainder of
training).

.Stakes S
.String, maize leaves, or rags (for tying)

ST



SKILL GROUP I

SESSION #9, P. 2

Trainer Notes: TIdeally, tomatoes should be staked right at transplanting time

to avoid damaging roots of estalished plants:

1f 'raining program includes a tomato transplanting exercise,
the pruning session should be scheduled 4-5 weeks after that
exercise, when plants will be at a "pruneable"” stage.

This session could be used as a peer-teaching exercise in whicl
trainer "pre—trains" a few tralnees who then organize and carr}
out this session for thelr peers.

_Eéféféﬁéééi Crops Guidelines
< :

- 93 -
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SKILL GROUP IX
VEGETABLE PRODUCTION
SESSION #10;, P. 1

SUN DRYING FRUITS AND VEGETABLES

Time: 1 hr. classroom time followed by 1. hour of method demonstrations
Time: . , h

Goals: 1. To understand the basic principles of ﬁféééf?iﬁg foods (espe-

cially vegetables and fruits) by sun drying.

2. To understand the importance and practical application of the
four steps in food drying: Pre-drying treatment, drying,
post—drying treatment, and storage.

3. To sun dry fruits and vegetables using appropriate local tech-
nologies.

4, ‘?éiéEééfiéé teaching appropriate food drying technologies

through method demonstrations. )
o - ¢ S
Overview: This session fits in with sessions on harvesting and storing food

areas where crop production is limited by dry or cold seasons.

crops; it challenges the trainees to consider ways to ensure a
continuous supply of stew and sauce ingredients, especially in

The learning in this session iéViégééiiiééif:aiféétéa- ‘While the
trainer may wish to orient trainees to available references on

food drying, responsibility for researching and teaching each: -
other about the various techniqaes rests with the trainees. This

‘allows trairees to become invoived at various levels in the
teaching/léarning process and tc practice extension techniques

while learning about food drying.
Activities:
Time:
2 Min. " Trainer (or project leader) presents goals and relevance of the
: session.

30 Min. . Trainer/trainees dialogue to develop an understanding of the

entire process, as well as the importance of each of the basic

steps: pre-drying treatment, drying, post-drying treatment; and
storage. Trainer/trainees discuss the advantages and limitations

of solar drying. Trainees discuss applications which they have G

s o

seen, used, and/or expect to find in their host country.

*Ses Trainer Notes for explanation of "project leader”.

-9 = 104




30 Min.

(7 days)

60 Min.

Materials:

Trainer Notes:

SKILL GRUUP IX

SESSION #10;, P. 2

Trainees divide into groups of 3-5’ Each group works with one

project leader to plan a self- teaching sesslon on a single
aspect of sun drying foods. Examples of projects might be:

designing and constructing a solar food dryer from local materi

als; drying foods in the traditional’ manmer; sulfuring fruits ai

a pre-treatment method blanching vegetables as a pre—treatment

method; etcs

permit) to learn about and practice its particular food drying

technique. In addition; each group of trainees organizes to

present a method demonstration of its technique to the others
one (1) week later. :

- .

As nesded by prajéct;grdﬁﬁs; the fo'lowing items may be
included: :

.Vegetables and fruit for drying

.Loose]y woven cloth or nettlng )
«Scrap lumber, bamboo, or other building materials

‘Kettle (for bianching)

:Subi’med sulfur

- - - - Z =T - \

.Eemon juice or ascorbic acid, etc.

s Trainees who 1lead the various project groups are referred te

as. "project 1eaders in this lesson plan: Severat days be-

fore this session; trainer should solicit several volunteers

to act as project leaders: (The number of project leaders -

needed depends on thn size of the training group. This ses-

trainees.)

2. Prior to the session, trainer and project leadeérs should
. plan a brief introduction to sun drying fruits and vege-
tables, to be presented during the first 15 minutes of
class. During this planning session, project leaders should
also select food dryivg projects which they would like to
work on with their group of trainees. .

- 3. Trainer should work closely with project leaders throughout

this session, including the self-teaching sessions and
method demo preparations which they are to facilitate. This
is a good opportunit; for trainees to practice problem-
solving skills as they organize (and procure) their re-

e hiompuin = S gnhs oo X_ T 2L _ 2o

., ';sources to compiete their projects. ~

< | }‘ :li)é;



References:

SKILL GROUP IX

SESSION #10, P. 3

should focus on the effectiveness of each as a teachtng

tool, as well as on_the ptesentet § skill in communicating
with the "audience.”

Preserving. Food by Diying PC/ICE Manual M-10, 1980

L PC/ICE Manual pp: 417-437



Time: 1 hr.

Goal:

Overview:

Activities:
Time:’
2 Min.

8 Min.

10 Min.

15 Min.

Materials:

SKILL GROUP IX.

VEGETABLE PROD'JCTION

SESSION #11, P. 1°

SEED QUALITY AND STORAGE

Classroom Session Lo

)

skills and knowledge needed fo visually evaluate

To acquire the

seed quality and to maximize the storage life of seed.
In this ‘session, guidelines for visually evaluating seed quali-

'ty and for prolonging the viability of stored seed are dis-

cussed. Trainees are asked.to evaluate the quality of several

seed samples of varying quality.

Ry
&

Traider states goal anil relevance of the session.

on seed structural character
and their relation to seed: N
samples.

Trainer presents brief lecturette
istics (i:e:; embryo} germ; etc.)
viability: Trainees examine seed

Trainees are given seed samples of varying quality (i.e. -
broken seed, moldy seed, shrivelled seed, weevil infested seed)
and are asked to derive: visual guidelines for evaluating seed
quality. The problem of internal seedbotne diseases is dis-
cussed. '

Trainer/trainees discuss factors affecting seed viability.

Traider/trainees discuss practical guidelines for prolonging

seed viability under tropical conditions.

.Seed samples with various defects such as weevil damage,

cracks; etcs

.

tics and compare to damaged seed.-

Crops Gu:zdeliries

L
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45 min.

verview:

0 Min.
0 Min.

" Min.

faterials:

SKILL GROUP I¥X

VEGETABLE PRODUCTION
SESSION #12; P. T

SEED GERMINATION TEST

L ]

1
1

Classroom -Lab Session

To conduct a seed germination test in order to determine seed
viability.
Seed viability is largely determined by the source of seed, the
means of collecting it, and the conditions ynder which it is
stored. All of these factors often result im seed of dublous
small farmerg in the third world. This session

teaches trainees a simple technique for testing gseed, viability

before planting.

Trainer states goal and relevance of the session.

Trainer/trainees discuss the importance of testing for seed via-
bitity. » ' :
,,,,,, distributes step—-

Each trainee sets up a germination test which

over the iiext few days until completion.

he/she monitors

Trainers review and summarize the session.

.Newsprint or burlap for wetting and wrapping seed
.Hater — ’
;S,eedS R _ o ' s

.Written. instructions. . _.

'Waterproof pens for labelling individual germination tests

.Plastic bag for storing tratuees' tests

Use 50 or 100 seeds so a percentage of germination can be eagily
calculated: = -
Have trainees perform individual tests. If not possible, have

them work in small groups.

Set aside a few min days later to observe and
record results of germination. . :
This exercise §E6§;§,fblidﬁ as closely as possible the exercises

on seed storage, quality, and production:

I
O
oo

I

[y
o]l
Q






Time:

Overview:

Activities:

15 Min.

15 Min.

Materials:

1 hr.

ﬁethodlaémbﬁéiiaéiéﬁl

SKILL GROUP IX

VEGETKBLE PRODUCTION

SESSION #13, P. 1

SEED PRODUCTION

Classroom and ?ield §eééi6ﬁ

1. To develop skill in selecting piants from which seed will be -

saved for replanting.

2: To ﬁé;;ééé and  process seed in ﬁféﬁafatiaﬁ for storage..

and local adaptatior may_ not always be available, especially at
the village level. Small-scale farmersmay collect seed from lo-

cedures on their own vegetable crops.

Trainer states goals and relevance of the session.

Trainer/trainee dialogue on the pros and cons of home vegetable

feed production; how and when pqiegtract seeds from annual; bien-
nial, and perennial, self-polltnated, and cross-pollinated crops;
selection of plants for seed production, and criteria for collect-

After trainer demonstrates proper tech-
nique for collecting tomato seeds and fermenting them to control

bacterial canker; each trainee prepares his/her own fermentation

jaras

extracting seed from mature vegetable crops.

.Matiure tomatoes and other mature vegetables (from which seeds can
be extracted).

.Knives

‘Mixing cups and spoons

.Seed envnlopes



Trailner Notes:

Referernces:

SKILL GROUP IX _
SESSION #13, P. 2

Seed production can be -a risky business;, possibly encouraging .

the spread of seedborne diseases and reducing overall seed qual-
ity. If available and inexpensive, farmers should be encouraged

to use good quality commericial seed.

Growing and Saving Vegetable Seeds; Rogers, Marc Garden ﬁays

Publishing .Co.

Cfbﬁé Guidelines

Company; Inc.; pp 91-94
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rerview:

-5 hrs.

hr.

aterials:

rainer Notes:

SKILL GROUP IX
VEGETABLE PRODUCTION
SESSION #14; P. 1

GARDEN PLANNING EXERCISE

-

(2-% hrs. Independent work; 2 hrs. Classroom Session)

To plan the inputs and activities involved in the management of
a garden project in the hostcountry. -

This exercise takes place during the final week of training.

and helps trainees assimilate and apply many of the skills and
concepts covered throughout their training: ‘vegetable produc—

tion manageméﬁt; nutrition, and project planming:
Focusing on érﬁféBléﬁ/Qitﬁétibh appropriate to their future job

assignments, trainees work in small groups to design garden
management plans, taking account of various “"givens“: host
country specific data on climate, soils, available inputs; pest

and disease problems, marketing factors, and other management

Trainer states goals and revelance of the session.

Trainer distributes garden planning situation to trainees.:

(See sample Garden Planning Exercise; following this lesson

plan.) Discuss briefly to ensure that everyone understands the

assignment: Point out specific resources which trainees may
find useful for this exercise. PR
Trainees work in small groups to devedop appropriate plans.
Trainers remain available for consultant if necessary.

Each group presents its plan to the full group for feedback.

_ Appropr{ate Garden Planning Exercise prepared by trainer and/or

trainees.

Alternative problem/situations:

.Design a garden project for a local primary School which would
serve initially to train children in vegetable production and,

later, to supplement the school lunch program.

- 101 -
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References:

SKILL GROUP IX
SESSION #14, P. 2

.Design a year round wanagement plan for the Lraining site

land, including training gardens, and use of land between

programs.

Crops Guidelines

Example of a Garden Planning Exercise

You are working with a village worien' s group of twenty members

1. Nearby hotel - during the tourist season frequented by

4; Home consumption
Local climatic conditions: Rainfall, 800mm/year, falling Apri
- September. The rest of the season i8 dry. However, you

should count on handwatering your crops from a nearby well.

Elevation: 6000 feet; temperature, daily highs in 80's, lows
in 50 ~60's. Soils; low imn N,P,K.

ibtéiiy—”:””": Cabbage, tomatoes, eggglant ﬁéﬁ-

per, Sweet ualze, green beans, squash tettuce,; spinach,; car—

rots, beets, onions radishes,rbrocolit caulifiower; potatoes

hot peppers, peanuts, peas; collardss

Available Fertilizers: 10-20-10; 15-15-15; 46-0-0 (Urea).

Your mission,; should you decide to accept 1t; 1s as follows:

1. Choose 5-6 vegetables suitable to your gardening situ-
ation. Justify your choices. What varietal charac-

terisitcs should you consider when choosing varieties

of each vVegetable?

quantity of each.

- 102 - -
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SKILL GROUP IX

SESSION #14, P, 3

4. Choose one vegetable and describe how you will plant.
it to assure a uniform flow of produce: Give a sample
. planting/ harvest schedule: - '
In addition, you should answer the following questions:
l: Where will you get your equipment/inputs?
2. "1f you need money for purchasing equipment, where will
this come from?

3. How will you involve the women in planning this
project? : '

4; How will you harvest each of your crops? - entire
plant at once, leaf by leaf, staggered pickings
according to varieties?

S. Which crops would be dried or otherwise preserved?




Activities:

Time:

5 Min.

2 hrs.

Materials:

SKILL GROUP X: A o
TRADITIONAL FIELD CROPS OVERVIEW
SESSION #1; P: 1 |

PLANTING CEREALS — FIELD.SESSION

To develop the skills needed to prepare individual plots and

raise cereal crops.

This session takes place at the beginning of training to pro-
vide an .experiential basis for the development of skills in
growing host-country cereal crops.

The diménsions of plots and their locations are predetermined

and, 1f possible, staked out in advance by trainees.

Trainees prepare, plant, fertilize and water, cereal plots
according to printed instructions.

“

N

Trainer states goal and relevance of the session .and orients

trainees to plot layout. Tralner hands out planting instruc-

As the tralness work on their individual plots; trainer clrcu=

lates among trainees, observing and commenting on their work.
planting Instructions (see Appendix for example)

Meter sticks
.Hoes
.Fertilizer or manure i

-Watering cans T R R T
:Measuring cups; spoons (for chemical fertilizer)
.Seeds '

As cereal seed is characteristically hardy, and usually plant=

ed over largegareas; meticulous land preparation as practiced
in vegetable garden plots is impractical and unnecessary.
Trainees should prepare their cereal plots with a minumum of
tilling.

1f the soil is very dry, sprinkler irrigation can be used in- -

stead of hand watering to save time.
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Time: 2 hrs.

Goal:

Overview:

Activities:
Time:

5 Min.

115 Min.

Material:

Trainer Notes:

SKILL GROUP X: A
TRADITIONAL FIELD CROPS OVERVIEW

SESSION #2, P. 1

PLANTING PULSES — FIELD SESSION

Field Session

To develop the skills needed to prepare individual plots and
raise pulse crops.

This session takes place during the beginning of training to
provide an experiential basis for the development of skills in
growing_pulse crops 1in host countries. _The dimensigngwand lbca-

tions of plots are predetermined and, 1f possible, staked out
before the session by the trailuees.

Tralnees prepare, plant, fertilizer and water puilse plots
according to printed imstructions.

tions to each trainee.

As the trainees prepare their individual plots, the trainer cir-

culates among them, observing and commenting on their works:

o Planting instructions
o _ Hoes:
... Fertilizer or manure

Meter Sticks

o
o Watering cans
(o]
(o]

Measuring cups (for chemical fertilizer)

1if training takes place during the rainy season, the trainer
may wish to rely solely on rain for crop irrigation:

ot
o |
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Time: 1-2 hrs.

SKILL GROUP X: A
TRADITIONAL FIELD CROPS OVERVIEW
SESSION #3, P: 1

INTRODUCTION TO TRADITIONAL FIELD CROPS

Classroom Session (depending on program emphasis and the amount of specific

Goal:

Overview:

Activities:
Time:
3 Min.

5-10 Min.
20-40 Min.

10-20 Miun:

20-40 Min.

host coiintry information available).

To compare and contrast general characteristics of field crops
as a background for understanding individual field crops produc-
tion practices (covered in later sessions).

This introductory session draws together information on field-

crops from trainee s readings and prior experience (in their

Importance Uses o

Distribution Co Nutritive Value

Adaptation Yields

Characteristics Opportunities for. Yield
: Improvement

Trainer states goal and relevance of the session.

Trainer-helps trainees to define and provide clarity to the fol-
lowing terms: cereal, pulse, legume, grain legume, oil seed,

row -crop.

Trainer/trainee dialogue to compare relevant field crops ins
soils and ‘climatic adaptation, drought resistance, photosensiti-

vity, and other outstanding characteristics.

Trainer/trainee diaiogue on the geographic dtstribution, uses,

A et yeiltd .

and natritive value of the field crops:

Trainer presents brief lecture on traditiona’ vs. potential

ylelds of relevant field crops, and on the opportunity for yfteld
improvement within the host country.

- 106 -
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Materials:

Trainer Notes:

References:

SKILL GROUP X: A
SESSION #3, P. 2

.Blackboard, chalk S
.Specific host country information on traditional field crops

R . o 707777 - o - — - [
Trainees should read pp. 35-72 of the Traditional Field
Crops manual in advance of the class.

Traditional Field Crops, PC/ICE Manual M-13, pp: 35-89

/////
| -y
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~f




SKILL GROUP X
TRADITIONAL FIELD CROPS OVERVIEW
SESSION #4, P; 1

STAGESrOEAGROWIHAKNDAREEATEB MANAGEMENT
NEEDS AND PROBLEMS

Time: 77 2 nrs.
Field Session (depending on program emphasis and amount of specific host country

information available):

~ of the training field crops and to correlate them with management
" needs and likely problems.

3-4 growth stages of each of the training field crops (seedling

stage to maturity).

Overview: This exercise should ideally take place in a piot that cratainsg

Trainees examine and identify the major stages of growth for the

cereal and pulse crops and discuss the management needs and like-
ly problems of each stage.

Activities:

Time: : . .-

3-Min. -~ Trainer explains goal and relevance of the session.

-25-50 Min.  Field tour of the cereal plots. The following stages of growth
should be iaéntifiéa and discussed:

-Planting/pre—germination

~Vegetative stage (including position and function of growing
point)

-Tasseling/booting

~Pollination '

-Grain formation (milx stage, soft dough stage, hard dough
Btage)

-Physiologic maturity

30-60 Min: . Field tour of the pulse plots. The following stages should be
identified and discussed:

-Planting/pre—germination

“Flowering

-Pegging (1f program includes peanut ptoduction)
"~Pod development

sMaturity




SKILL GROUP X: A

SESSION #4, P. 2

faterials: Pictures or slides of fileid crops in different growth stages if
examples aren't avallable.

[rainer Notes: The cereal crops (maize, sorghum, millet) should be considered

RN as a group and compared with each other: Likewise, °°WP¢§§1 o

beans, and other bean types can be handled ar a groUp. Peanuts.
should be considered separately.

Each stage should be discussed in terms of its duration,‘nutri:
ent and water needs, likely pest and other environmental prob= -

lems; and their effect on yields. Associated management needs
such as weeding, hilling up, ‘and sidedressing should also be

covered. ~_
- 4’7%**3 I e

Other aspecté:{/;ortant to an understanding of pulse crops are:

time to maturity, vining vs. bush varieties; and nodulation.

Trainees should learn to identify adequate - nodulation and to
distinguish it from nematode damage:

Also, trainees shooid fearn how to determine maturity in pea—-
nuts, if apgropriate.

teferences: Traditional Field Crops, PC/ICE Manual pp 45-50, 57-59, 67-68,
) 70
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SKILL GROUP X: A .-
TRADITIONAL FIELD CROPS CVERVIEW
SION i#5; P: 1

FTELD CROP_ BRODUCTION PRACTICES (FROM LAND PREPARATION TO
AND PULSES R_THAN RICE L

Time: ' I-Z hr. . -

i;_country information available)

TT—

Goal: To enable trainees oo analyze a given set gf gielgfgrgp prgggg;

tren practices and; if called for; select an appropriate “pack—

age” of improved practices to apply in that situation.

Overview: ~~.._In the introductory fteld crops session, opportunities for im- _

- general- way: - In this session, the. elements of 1oca11y adapted

packages of improved practices for each of the field ‘crops- -are...

closely examined as to what, why, when, and how. -
Activitigs: -
Time: )
SIMiﬁ;b Trainer eiplaiﬁé goais and reievance of the session: )
50-110 Min. Dialoguefgnftnetwhat, why, when, and how,ggfeagb practice in a

locally adapted packa7te of practices for each of the training
field crops: Management areas that should be considered:

1. Laﬁa ptéparatiaﬁ

5. Planting depth ]
6. Fertilizer ise and liming7

7+ Water management: Irrigated or rainfed
8. Weed control
. Insect control
- 10, Disease and nematode control _ = _ .
11. Bird and field rodent control (where relevant)

Trainer Notes: Improved practices in harvest, drying, and storage are covered
in Skill Group X, Sessibn #6. '

The package of practices concept tas already been inrroduced in
. Skiil Group II, Session #1.

Determinatibn of maturity, harvest, drying, and storage are

covered in Skiii Group X, Session #6.

References: Specific host country information concerning

tested Improved practices for the training field crops.:

Traditional Field Crops, PC/ICE manual ¥-13

wo- 12



'ime: 1.5-2 hrs. ¢

oal:

iverview:

ctivities:
i e :

0 Min.

0 Min.

SKILL GROUP X: &
TRADITIONAL FIELD CROPS OVERVIEW
SESSION #6, P. 1

GRAIN DRYING AND STORAGE

during drylng and storage of grains. ' .
Grain losses during drying and storage caused by ‘wolds, in-
sects; and rodents are estimated to be about 30% woridwide.
Small farmers are especially vulnerable to such lo es, because
their traditional drying and storage methods are Aften inade—
quate. This session covers the basic principles and techniques
of safe drying and storage. .

'

Trainer states the goal and relevance of the session. ‘Points
to include under relevance. : .

.High drying and storage losses a serious problem.~

.Doesn t pay to increase crop yields if much will be 1ost
after harvest.. .

.Eenefits of iiii;sr’o've’d cirying an'ci storage. ~more food; better

like aflatoxin that affect people and animals, farmers can
store grain and sell it several months after harvest when
prices are higher. .
Lecturette on principles and techniques of drying: Points to
cover: . : .
«The purpose of drying' to avoid heattng and molding of

grain and to reduce activities of storage insects.

:How dry? No need for 0%; 12-35% moisture content form

which stored, and type of container. Deternining grain

moisturevcontent- salt and bottle, oven, and oil methods.
;?rin’cip’ies of - rapid ’ciryingi warm, dry, moving air.

.Drying methoﬂs compared' fuel heated and/or forced air

drying, dryer/storage cribs for ear muize.

- 111 - 121 o | :r'
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SKILL GROUP X: A

, ~ SESSION #6; P: 2

7 -~

10-40 Mins Lecturstte on storage princtples and téchﬁiqueé; points to
cover: '

.Principles of safe storage: adequate drying; undamaged,

clean (winnowed) grain stores 2-5 times longer tham
cracked, dirty grain; in.ulate stored grain from fluctua-

tions in outside temperature; adequate protection from
storage insects and rodents; waterproof storage facility;

store new grain away from old grain; use old grain first;
) - check every 2-3 weeks for signs of heating and insects. -

_Traditional storage methods and their pros and eons: _hang- .

ing from ré;ters; clay pots; woven baskets, gourds;'?tc;

.Timproved storage methods and their pros and cons: sacks;

silos and bins, -airtight storage, crib storage for ear -
maizes , : -
N 4

.More details on dryer/storage cribs ‘for ear maize: special

advaitages (eariier harvest and storage, cheap construc-
tion) and disadvantages (susceptibility to insects); design

details (width, height, rat guards).
20-30 Min. Lecturette on insect control in stored grain; points to cover:
o .Types of storage insects and how to identify: weevils;
bruchid beetles, moth larvae. . i L.

R .Extent of damage: their répia;muifipiiééEiéﬁi'iifé t§cié;

‘ .How infestations begin: some like maize and rice weevils, .:

can fly and begin infesting the crop before harvest.

.Factors favoring i@féététiéﬁé:, temperature (50-80°F); -

moisture, faulty storage practices.

- .How to check for tnfestations: -early recognition impor-

tant; check for hot spots; exit holes in graing, cobweb
aecumulations. ' N . .
B R - Ll
.Pre-storage guidelines for minimizing insgggigroblemg:

well driei and cleaned grain; clean out storage facility;
spray or dust facility with {mproved insecticide; disinfest.
used grain sacks with boiling water, placing on hot tin: '
roof; or approved insecticides. )

.Non-chemical storage insect controls: Sunning, smoking,

mixing materials with grain (sand, wood ash, vegetable oil,

etc.), airtight storage.

=1uz2=- S F
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10 Min.

10 Min.

Materials:

Trainer Notes:

:.Slides or pictures of traditional and improved methods of &"y-

N

References:

SKILL GROUP X: A

3

.Chemical controls: use of approved insecticide sprays and

dusts such as Malathion; Actellic.
Lecturette on rodent control in stored grain; points to cover:

. :Basic facts on rats, mice: extent of damage, ability to
jump and climbs
Basic control methods: keeping brush down around the stor-

agegfacility, rat guards and other rodent proofing mea—
sures; traps; poison baits.

Lecturette on where to find further sources of information on

grain drying and storage. Final wrap up.

ing and storage

.Live specimens of common grain storage insects siich as maize

weevils, cowpea bruchids, and the Angoumis grain moth.

.Samples of moldy and inseZt %pfested grain

Trainees should.‘deaily build .an improved storage: facility like
aiid brick silo or maize “dryer/storage crib and store their har-

vested grain crops in them.

small Farm Grain Storage; P’Gi ICE

Manuallonlimprouud Farm and Village LevelgcraiQAStorggg
Methods, D. Dichter, German Agency for Technical Cooperation

(GTZ), Dag-Hammarskjold-Weg 1, D-6236 Eschbori 1, Federal -

Republic of Germany

L2

,On—FagnfMaize Drying and Storage in the Humid Tropics; FAO
Builetin #40,; 1980; Rome; Italy. o

123
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11l.

UNITS OF MEASURE

Goals
A. To familiarize trainees with the basic units of measure used by host
country farmers and ag techniclans.

B. To enable trainees to make appropriate conversions’ between units of
measur-.

6. fTo enable trildees to layout field plots with square corners.

Objectives

A. Make selected conversions within each of the following measurement
groups; using a conversion table. (Example: 4 gallons = x liters).
1. AREA: Sq. ft. sq. meters; acre, hectare, etc:
2. WEIGHT: Gram, kilogram, ounce, pound, etc.

3. VOLUME: cc, ml, liter, pint, quart, gallon, fl. oz. teaspoon,
: tablespoon,; etc.

4. LENGTH: Inch, foot, yard, mm; cm, km, mile, etc.

B. Convert crop yields from a small plot basis to a kg/hectare or 1bsi/

1v.

basis. ;

C. Pace off a given area by foot so that it agrees within 20% (area~wis
of its taped off measure.
D. Lay out a fieid plot using the 3-4-5 triangle method so that all 4

sides are square (9Q°)I“*“ —

SOIL MANAGEMENT AND FERTILIZER USE
A. Basic Soil Characteristicé and Troubleshooting

-

Cdéié o . -
To enable trainees to: .
|. Evaluate their client farmers' soils in terms of 5 physical |

characteristics that largely determine potential productivit
management problems. ’

7 al

2: Make appropriate management recommendations to deal with soil\
physical problems that lower crop yields.
Objectives : Fert. Manudal¥* -
] - . . L Reference
' 1; Explain why_ your host country is likely to have
dozens of distinctly different sotls and why L
it's possible to find several kinds on one farm. p- 1

% This area references specific pages from PC/ICE R8 Fertilizer Manual whic

a.

resource to Skill Group IV: Soil Management and Fertilizer Use,; locate

Chapter II of Volume IIL.

A~-2
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) hrs.
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' Min.

i Min.

i Min.
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SKILL GROUP X: B

RICE OVERVIEW "~
SESSION #1, P. 1

PRE-GERMINATING AND NURSING RICE — FIELD SESSION

At the end of this session trainees will be able to:

2. Prepare four different types of nursery seedbeds.

3. Determine the amount of seed needed to plant a glven areas

This field session gives tralnees hands-on experience in rice

- nursery production. Trainees work in groups of 3-4 to pre-ger-

" minate rice seed, prepare and plant wet, sunken, dry, and dapog

nursery seedbeds: The pros and cons of 2ach nursery method are

discussed in the context of host country conditions.

Trainer explalns goals and relevance of the sesslon.

Trainees divide into groups of 3-4.

Trainer/trainee dialogue. Pre-germination of rice is defined"

" .Culls out unfilled seeds
.Improves germination rate
.Increases sprouting rate
.Protects against rat and bird damage
Tfiiﬁéi &éﬁ6ﬁ§tf&téé ptéigétﬁiﬁatfaﬁ técﬁﬁiques (soaking; iﬁéd-

in various stages of pre-germination.

Trainees determine the amount of seed required.to plam: the

training rice plot. Trainer provides th6ﬁ with the number of

seeds per gram.

= 114 - 125 :
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10 Mtn.

45 Min.

Materials:

Trainer Notes:

References:

\
SKILL GROUP X:
SESSION #1, Ps

N

Trainees measure out the calculated amount of seed and begin
soaking 1it.
Trainer/trainee dialogue to differentlate between the four

styles of rice nursery and discuss their pros and cons. Eac
group prepares a wetbed, sunken bed, dry bed, and dapog mur=
sery. (Pre-germinated seed should be available for them to

nurse in these beds: Beds should be large enough to nurse
seeds for the group's training plot.) _ :

Trainees summarize the important factors and the assets and
1ibabilities of the four major nursery seedbed methods.

.Rice seed

.One bucket/group
.Water

.Shovels

.Rakes

.Hoes -
.Manure, fertilizer

.Measiuring equipment
This session can be completed all at once or split into thre

gshorter exercises. Pre—germination can be donme the first di

the wetbed, sunken bed; and dry bed nurseries could be plani
three days later. The dapog nursery should be planted fourl
days before transplanting; ﬁté-gérﬁiﬁétedfseeqigﬁéﬁia be awi
able at that time. .If the session 18 to be completed in ome

day, enough pre—germinated rice should be at hand to plant :

three types of seedbeds

Rice Production, PC/ICE

-



SKILL GROUP X: B
RICE OVERVIEW
SESSION #2; P: 1

INTRODUCTION TO RICE

Time: 2 hrs. Classroom Session

Goal: ~ To be able to identify the general characteristics oL rice in
terms of adaptability, nutritional value, morphology, stages o
growth; varieties; and water needs.

Overview: This session gives trainees a basic introduction to rice in
preparation for later sessions on rice production practices:

Activities:

'jiééi
S Min. Ttéicér states goal and relevance of the sessioms
50 Min. Lecture/dialogie on nutritional value, morphology; stages of
growth; and photo-period sensitivity of rices
5 Mins Break.
45 Min. Lecture/dialogue on &afiééiég; spacing; ratooning; water and
weed control, and general rice production practices.
10 Min. Concluding remarks and summary by the trainer.
Materials: Rice plants or charts for use during explanation of rice

fiorphology and growth stagess
<& - e - - - -
Trainer Notes: This is a long session for one trainer to handle; it might be

helpful to team teach. Use as wany visual aids as possible.

o - R
References: Rice Production, PC/ICE

fumk |
y)
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SKILL GROUP X: B

RICE OVERVIEW
SESSION #3i P. 1

ARATION — FIELD SESSION s

PADDY RICE LAND P

Time: 2 hrs.
Goal: To construct a rice paddy and prepare the soil for transplanting.

Overview: This session covers the purpose and methods of preparing a rice =

paddy for transplanting, the application of NPK fertilizer and
the problem of denitrification of flooded soils. Trainees learn
and practice guidelines for plowing; building levees, land level-
ling, irrigating; and harrowing. (The practices should follow

recommended land preparation practices under host country
conditions.) ’

AétiVitiggQ

5 Mii. Trainer states the goal and relevance of the session.’

45 Min. Trainer/trainee dialogue, outlining: initial plowing, levee con—

struction, weed control, land levelling; harrowing, NKP fertilizer
application, denitrification; and water application during the
land preparation process: Special attention is paid to the need

‘ for adequate water supply systems before paddy rice production is
initiated. ‘ . .

£

10 Min ‘Trainees divide into groups of 6-8 and move to the training rice
- 'plots; ’ B

60 Min. - Tralnees comstruct levees on land that has already been plowed.

Weeds are removed and the paddy is then flooded, levelled, and

given its initial harrowing. (The paddies_ for each group can be
quite small — 5 x 10 meters; this is sufficient to teach the

basic production-skills if time does not permit the comstruction -

of a large paddy.)

. e T
Materials: sShovels ~ 3 per group
-Rakes - 3 per group

:Hoes - 3 per group ' S
Water for flooding paddy

.Spike—toothed harrow (1f available)

.- - 128

= 117 -




Trainer Notes:

References:

SKILL GROUP X: B

SESSION #3, P, 2

The second and third harrowings shouid follow at one week ir
tervails with Fertilizer applied just before the final harrow
ing. Final harrowing should occur as the seedlings in the r
sery are ready for transplanting so that trainees can trans-
ptant their own seedlings. Final harrowlng can be completec

Rice Production, PC/ICE Manual

Training Manual for Rice Production; International Rice

Research Institute

A Farmers' Primer on Rice Productiom, International Rice
Research Institute

— - - -
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Time: 1-2 hrs.

Goals:

Overview:

Activities:

SKILL GROUP X: B

RICE _OVERVIEW

SESSION #4, P. 1

RICE PRODUCTION PRACTICES

l. To téébgﬁizé aﬁa undérstaﬁd ‘causes of Basic soil nutrient

2. To identify pests of rice (imsect,

disease, bird, rodent)

The session provides a background into the particular problems
of dealing with rice in paddy conditions. It also includes a
brief description of the many pests associated with rice pro-

duction. . conc

This session may also serve as a concluston to the
rice_production section within the Traditional Field Crops
Skill Group.

Trainer states goals ard relevanco of the session.

Trainer presents a lecturette on the problgnsfassociated with
flooded soils:

: fertilization, denitrification; and nutritional,
disorders. ' _ .

alds or live examples if possible.

Trainees summarize wain points of class.

«Charts

.Slides

.Insect coliection

.Blackboard, chalk, and erasers

It might be difficult to cover the above material in only one

Try to keep the information as general as possible.

Charts or handouts describing denitrification would be helpful

as well as slides or a collection of pests.

-
i
H
L

—— =
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Overview:

Activities:
Time:

3 Min.

20 Min.

10 Min.

5 Min.

80 Min.

Materials:

: tranSplant rice seedlings from their nursery beds into the ,

SKILL GROUP X: B
RICE OVERVIEW
SESS1ON #5, P. 1

TRANSPLANTING RICE - FIELD SESSION

l. To learn appropriate timing and placement of fertilizer in
‘flooded soils.” -

2. To transpiant rice into a prepared paddy.

This session opens with a discussion on the timing and piace—
ment of fertilizer in a flooded rice paddy comparing it to con-
ventional ferrilizer application procedures. Trainees then

prepared paddy.

Trainer states goals and relevance of the session.

¥ Tréiﬁer/tréiﬁee dialogue on the piaeeaéﬁt aé fertiiiiér iﬁ )

Trainee groups of 6-8 transplant: rice in rows into the paddies
they had prepared during the session on rice land preparation.

Rice paddies prepared for transplanting

Rice seedlings
Ropes knotted at desired spacing intervals

Stakes ' -
1 hammer per group

1 tape measureiper group

2 shovels per group

Source of water

000 0000 0O

e
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Trainer Notes:

Referetices:

SKILL GROUP X: B
SESSION #5, P. 2

This session can serve as a valuable review of rice production

techniques studies up to this point.

Maintenance time can be used if more time is needed to water

the paddy and finish the transplanting.

Rice Production; PC/ICE Manual

Research Instituate

>
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COMMON UNITS OF MEASURE AND CONVERSIONS

Area

HECTARE = 10,000 sq: meters = 2:47 acres = 1.43 manzanas (Central America)

ACRE = 4000 sq. meters = 4840 sq. yards = 43 500 sq+ ft. =

0.4 hectares = 0.58 manzanas (ﬁentrai America)

MANZANA (Central America) = 10,000 sq. varas = 7000 sq. meters =

8370 sq: yards = 1:73 acres = 0:7 hectares

Length

METER = 100 cm = 1000 mm = 39.37" = 3.28 ft.
CENTIMETER = 10 mm = 0.4"

INCH = 2.54 cm = 25.4 mm
VARA (Latin America) = 32.8" = 83. 7 cm
KILOMETER = 1000 m = 0.625 miles

MILE = 1:6 km = 1600 m = 5280 ft.

+ Weight
KILOGRAM = 1000 g = 2:2 1bs. = 35:2 oz. -
POUND = 16 oz. = 454 g = 0.454 kg d
OUNCE = 28:4

METRIC TON = 1000 kg 2262 ibs::
LONG TON = 2240 1bs; | SHORT TON = 2000 1bs. o o
QUINTAL = 100 1bs: (Latin America); 112 1bs. ®British); 100 kg (metric)

Volume

1 LITER = 1000 cc = 1000 ml = 1.06 U.S. quarts

GALEON €U.S:) - 3.78 liters = 3780 cc (ml)
FLUID OUNCE = 30 cc (ml) = 2 level tablespoons (measuring type) 1

6 level teaspoons (measuring type)?

ff |

Miscellaneous Conversions

; (ééfefi 1.12 = kg/heétate; 1bs./acre x 1.73 = 1bs./manzana

/hectare x 0:89 = lbs./acre; kg/hectare x 1.54 = 1bs./manzana

“ths./manzana x 0.58 = 1bs./acre; 1bs./manzana x 0.65 = kg/hectare.
Teﬁﬁefature. ce = (F? ~ 32) X 0.55
F® = (C® x 1.8) + 32

tension.

lifeyel teaspoon (measuring type) =5 cc¢ with solids; 6 cc with

tiqurds. .



HOW TO CONVERT YIELDS FROM A SMALL PLOT BASIS
TO A KG/HECTARE OR LBS./ACRE BASIS

Sample problem: Poro tells you that she harvested 130 kg of tomatoes off a
’ plot measuring 8 x 10 meters, but her friend Suheyla says .
her own plot yielded 75 kg and measures O x 6 meters.

What are the relative ylelds in terms of kg/ha?

Solution: The easiest way is to set up a proportion like so:’
plot area in M2 = yield of plot in kg
10,000 M2  kg/ha yield )

In Pora's case: _ 80 M 2 = 130 kg
10,000 MZ kg/ha yiteld

Cross multiply: 80 x kg/ha yield = jb;bbb x 130

kg/ha yleld = _ 10,000 x 130
80

o T kg/ha yield = 16,250 for Pora

In Suheyla's case:
10,000 M2 kg/ha yleld

kg/ha yleld - _75 x 10,000

x
30 <

kg/ha yleld = 25,600 for Suheyla

Alternate Method: Use this formula: - : .

Yield in kg/ha = 10,000 x plot yield in kg
plot area in M

What about lbs/acre?: The English system is dofe cumbefsome since an acre
equsls 43,560 5q. ft. or 4840 sq. yards. However, you can uee 4000 8q.
{ Work

meters which is close enough (1 acre actually equals 4050 sq. meters).
the 1bs/acre problems in the same way as above. _ L
. : - fA]
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UNITS OF MEASURE PRACTICE PROBLEMS

i. 15 acres = ____ HECTARES "2. 5 Hectares = _____ ACRES
3. 8000 M2 = _____ HECTARES  4: 60 em = ____ INCHES
5. 1500 mm = _ INCHES °  6: 6 inches = cm
7: 100 km = _ MILES : 8. 40 miles = ki

 FEET  10. 20 feet = METERS
11. 50 kg = LBS: . 12. 1000 1bs. =

9. .10 meters

1
w
(1,01

L B
L

13. 12 ounces = GRAMS 14; 800 g = LBS.
15. 5 gallons =

LITERS © 16. 10 liters =  _ gallons -
17. 10 fl. oz. = _ _ cec (ml) i8; 120 cc (ml) = £1. oz.
19. 30°¢c = °F 20. 100°F =

ANSWERS: 1) 6 ha  2) 12.5 acres 3) 0.8 ha 4) 23:6" 5) 60" (59")
6) 15" (15.2) 7 62.5 miles 8) 64 km 9) 32:8 £t.  10) 6.1 meters
11) 110 1bs. 12) 454 kg 13) 341 g  14) 176 1bs (1 1b. 12 o0z.)

15) 18.9 liters 16) 2.65 gals. 17) 300 cc: 18) 4 £1. oz:
19) 86°F  20) 37:7°C !

e



SURVEYING AND INTERPRETING THE AGRICULTURAL ENVIRONMENT

The purpose of this chapter is to show you, the agricultural field
worker (AFW), how to survey and interpret the 'important features of the

local agricultural environment and the individual farm units which are a
part of it. This in vital to your effectiveness as an extensionist, since

prac;ices, as well as ite individual farm units.
L}

e
L
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A. THE AGRICULTURAL ENVIRONMENT

The,local ag environment .is made up of those factors which influente an

area's agriculture. The most important of these are iisted below and are
the ones on which we'll concentrate:

The Main Features of the Local Ag Environment

THE NATURAL (PHYSICAL) ENVIRONMENT THE INFRASTRUCTUREL )

Climate and Weather Transport (road, rail)
Land and Soils Commurniications

Ecology (the interaction Storage and Market Facilities

among crops, weeds; insects; Improvements to Land '
animals,; diseases; people) Local Farming Practices, Systems

Available New Technology

Availability of Ag Supplies; Equipment
Ag Credit

Advisory Services

Agricultural Labor Force
Land Distribution and Tenure

Incentives for Farmers (prices,
S markets, etc:)
Rainfall o
o R ] )
In dryland (non—irrigated) areas of the tropics withk year-round growing

temperatures, rainfall is the major environmental factor that determines
which crops cam be grown, when they're planted, and what they yield. Rain-
fall varies greatly from place to place, often within surprisingly short
distances; especially under mountainous or hilly terrain. The dryland
farmer is keenly aware of his area's seasonal rainfall distribution and the
frequent deviations from the "normal” cycle such as “early"” or "late” rains
or unseasonal drought. Too much rain which can drown out the crop, delay
harvest, and accelerate soil erosion can be just as serious as too little.

It may be too wet for plowing one day, yet too dry the following week for

good seed germination; rare is the rainy season that receives no complaints
from farmerss . :
When gathering rainfall data for your work area, you should keep sev-

eral points in mind:
1. Annual rainfall averages have little meaning: seasonal distribution

and rellability are Far more important in terms of crop production.

For example; Ibadan, Nigeria is located in the transition zone between

the humid and sub-humid tropics and receives about the gaifie annual

rainfall (1140mm or 457) as Samaru, Nigeria which 1s located to the
north in the savanna zones -~ Ibadan's rainfall is spread out over 9.

months from March to Novefiber-in a bi-modal pattern (i.e. 2 rainy

i. The Lnfrastructure refers to those installations, facilities, goods,

services, and inputs that encourage ag production.

¥ - 128 -
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(20") 500mm} | R
(16") 400mm}f

(12%) 300mn}

(&%)
(4%)

seasons with a drier period in-between). The first season is long

nnough for a 120 day maize crop, aithcagh there is some periodic mois-

ture stress; however, the second season is shorter, and soil moisture

is usuail& adequate for only 86-96 days, so a 120 day crop suffers

seriously:. On the other nand, Samaru’'s equai rainfalt is spread out

over 5 months ln a nnilmodai,pattern so that the maize crop is much
less prone to molsture stress.

Seasonal rainfall distribution gives a good general indication of the

the full story:. The amount of rainfall that actuallz ends up stored in

the soil of a farmer's field for crop use depends on other factors. too
such as water run—off and evaporation from the soil surface; and the

bogged down in what is "average” or "normal”. Annual and especially

monthiy totals can deviate widely from the averages. Variations are

tion curve usually maintains a consistent shape. The chart below gives

an excellent iltlustration of thiss:

Monthly Rainfall Pattern, Managua, Nicaragua, 1958=671

. J F M A M J J A 8§ 0 N D .J
Wettest year; 1958 ===<-- Annual total: 1437", am (56")

ﬁfiési;};ééf, 1965 ::ss::: Annual total: 757 mm {30")

Average, 1958-67 ommmenn Annual average: 1090 mix €43")

Highest monthly rainfall between 1958-1957 *********
Lowest monthly rainfall between 1958 1967 + + +-+<+

)

\
How cropping cycles are related to rainfall pattern: In the tropics,
cropping cycles are closely tied to seasonal rainfall distributionj you
can see this by comparing the cropping calendar on the next page with
the rainfall chart above.

1.

tnit I: The Agricultural Environment; p. 4; prepared under John Guy

Smith and published by Peace Corps in 1970.
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Long season maize = ] )
Short season maize F ******* % Ffi*f*fi*j
777777777 S |
Beans = 1
Improved sorghum Fii*i*ii*i*iiiz:z;;z

Native photosensitive sorghum  b-ewmwe

J F M A& M J J A S 6_Nf)'j
The farmer as a weather "expert”: Official weather station. rainfall
data is handy to have if it's representative of your work area and is _
reliable; but it isn't. essential. You can find out nearly all you need

to know about rainfall distribution by talking with experienced local
farmers; they are the local weather "experts”.

The following chart and graph? were developed from the comments of a

weather station but,had no access to itsfdata.,be;ice how closely the
curve derived from his remarks matches the station's average curve

Observer's Rationalization

D=2c. “We always have a dry period from No signficant rainfali

Jati. December through April--always. for these five months.

Feb. This is cur “summertime”. This NO RAIN.

Mar. is a bad time for cattle.” : .

Apr. :

May We can plow in May and we 1like Rainfall in May; enough to.

. get the early crops in as soon for germination. (A steep’
as there is enough moisture.” corve). RAINS ‘START AND
. INCREASE.

July “We always have our "little dry - Dry months compared to June
seasqn” between July and Aug.-- _ and Sept. There is a very
almost always--but last year it short dry period between
was so wet we lost our sesame July and Aug. when rainfall
harvest: We can plant our early is reduced. A RELATIVE DIP
(:Eé{; 5O we can ﬁéfvesc it in the IN RAINFALL BETWEEN JULY

"iittle dry season”. We should have AND AUGUST.
2 weeks when the sky is bright.”

i

This cropping calendar is from the PC/Latin America A

Manual, Part III, Unit I: The Agricultural Environment, p: 4;. preggred
under John Guy Smith and published by Peace Corps in 1950. Note t

grain harvests dre taken from the improved sorghum because of its

ratooning ability.
1ibid, p. 14+




Sept. "We get plenty of rain in Sept.
' but not so much in October.
Oct. "It ralns as much as June, maybe
;o a little more. October rainfall
is what makes the cotton crop.”
Nov. “You can count on the rains stopping
about the middle of November."

Wet

Rel. Wet J

vl

Rel. Dry <4
Dry +

A RELATIVELY WET MONTH

/

A WET MONTH

Rainfall tapers off rapidly
in Nov. (A steep curve).
A RELATIVELY DRY MONTH.

J F M

From farmer's observations mmeemeeaewea-- From weather station s
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. 1. These gutdelines are a condensation of Guidelines for the Orientation . -

B: GUIDELINES FOR THE ORIENTATION Of THE
AGRICULTURAL FIELD WORKERI

These guidelines are designed to help you as a newly assigned agricul-

tural field worker (AFW) to orient yourself to .the local ag environment and .
its individual farm units within 1-2 months after your arrival: When asing
the guidelines; keep in mind the follow1ng
1. Don't undertake a highly detailed survey of local resources at the
start of your assignment unless _your host agency speciﬁiealiymrer
quests it. Otherwise, you're likely to arouse local suspicions,

especially if you're overzealous in your inittat
contacts.

area, but it may be very limited.

3; 1If you discover d1screpaneies between the information gathered from
local sources (farmers, etc ) ‘and tnat from outs1de or officiai

otherwise. Local farmers are the ultimate authorities on the tocal

ag environment.

4. The guidelines that follow are organized mainly by subject area but

don't have to be followed in a set order. You' 11 be picking up
'bits and pieces. of information from a single informant that may

deal with a number of areas and will have to put them into their ) _
proper context. > I

FIRST PHASE (iﬁikébﬁéiokijibkisﬁiﬁfioﬁ_

o

This initial phase focuses on the local ag environment in generai and

is designedito help you orient yourself to it and to adJust your work sched-
ule and activities to the seasonal rhythu of your area 's agriculture. Un-

less severeiy iimited by your local language ability,; you should be able to

compiete this phase in 2-4 weeks 1if you're energetic about covering your

work’ area and spend- several hours a day talking with local farmers and other

sources of ag information. , o

A. GET ORIENTF” TO FARMERS AND TO OTHER LOCAL RESIDENTS WHO HAVE A VESTED
INTEREST IN AGRICULTURE

You're urged to spend a major part of your time talking wiLhtand,tIS—

TENINc TO farmers and other knowledgeable sources who have a vested interest

in agriculture.

e

of the Agric. Field Worker"” from Part III, Unit I of the PC/Latin Ameri-

ca Agric. Program Manual prepared under John Guy Smith and published by

the Peace Corps in 1970. Their use 1is gratefully acknowledged.
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1. Local Farmers

a. Get a general idea of how farmers are distributed geographically.

b. Get a specific idea of where your iikely client farmers are located
(1.e. those with whom your job description deals).

_ ag techiniedians Statiﬁﬁéd or working in the area, local buyers
of farm produce, local agﬁsupply dealers, and local _truckers.

3. The Samgle: Selecting reliable local informants

Don't let your eadrliest contdcts biaS—yoHveral

tial contacts are: your, landlord's relatives, the local mayor or other
loral official the more easily accessable talkative farmers;ror t he 'pet
farmers of the agency. At the early stage, your contacts don't have to be

completely representative as long as they're knowledgeable.

The value of yeﬁr agency counterparts or supervisor as informants should be

‘judged in terms of their actual experience (both in terms of time, and among
differe ses of farmers). :

The best farmer-informants are usually among the mbre progressive farmers.

own class of farmers. Fort example, a progressive small farmer willfprgvide

more intormation and insight into small farming operations than a larger
scale commercial farmer.

a: Introducing yourseif: Ideally; you should have a third party make
the initial contact: z2nd introductior; if this isn "t pessibie, be

prepared with a EEEEEEEEQ ‘explanation of your presence. It!s im—

portant that you emphasize that ¥9u4areethegiearnerlat#this stages
b. Suggestedgtechnigges. Al low the farmer to talk as spontaneously as

_.possible, any leading questions on _your part almost aiways get
‘'ves"” responses. Use a memorized’ interview schedule ratber than a

written one which is 1likely to inhibit responses. Avoid over-
formality.

c. Recording your results: It's generally not a good ldea to take

written notes in tvont of a farmer, aithough in some cases he may

expect you (as a "technician”) to do so. - Some farmers may view

written notes as having some possible connection with future tax

collections, etc: It's best to wait until an unobtrusive moment

‘guch as the mid-day break to summarize your. information in written
forms

[N
e
[¥LY
(¥L])
11



B. GET ORIENTED IN SPAGE AND TO THE PRINCIPAL PHYSICAL AND DEMOGRAPHIC

point their locations with reference to the road and trail network and the
dominant topographic features. . You'll also want to locate or understand tl
principal physical and demographic features of your work area.
1. + Using maps
a. Sources of maps
(1) Geographic or geodetic service of the government; in a number
of LDC's, the military geographic service may be the only
soutre of relief (topographic) maps.

(2) N 1 resource inventory map They' ful £ d

standing the regional dispersal of resources but not much hel

- in making a local lnventory of resources.

(3) Road maps: those secured from public works agencies will ghoi

more detail than the usual service station maps.

(4) Special sources: National and reglonal soil survey maps or

land use maps; regional development authorities; regilonal

studies done by lnternatiomal agencies:

(5) Homemade maps: Most @ﬁ?iéiéirﬁéﬁé may not have a large enoug

scale to accurately pilfipoint the location of farms,; secondary
irrigation systems, unimproved roads, etc. You can enlarge

of ficlal maps yourself by hand:

b. Using plastic overlays

Use a separate plastic overlay for each class of information to
avoid marking up the base reference map.

c. Using xerox or-C

You'll save time by xeroxing or making carbon copies of your base
map.

a. Topographical features: altitude; streams; principal features

(landmarks) recognized locally as reference points; valleys, farm
and non-farm lands. : '

b. Communicatd trails): seasonal access, distances,

travel times and modes of travel between points.

c. Demographic: Locations of communities (and thiir local names ),
farmers. -



1.

d. Infrastructure: Irrigation systems, drainage systems, ag supply
stores, schools; extension offices, etc.

GET ORIENTED TO CLIMATE AND WEATHER PATTERNS

Sources of In’f’o’rm&’ mation

a. Weather étation records

Obtain all available meteorological data from the officiai weather sta—
tion nearest to your area of assignment. Its orientation value will
depend on the station's proximity and how well it represents your
area's conditions.

b. Relief maps
_ Z‘

Altitude is the main temperature determinant in the tropics' remember

will drop about 3.5°F (0.65°C per 100 meters).

c.

Official weather data 1is nice to: have if its relevant to your work area
and is reliable, but it's not essential. Yo need to
kiiow about local climate and weather conditions from experienced local

farmers.” After: all, they have every reason to be the local weather

L ee

experts .

Yog- can learn all you need to

You can draw a rainfa11 chart which is daccurate enough for the initiai

orientation simply by systematically recording farmers' comments about

FWhen recording farmer s observations about climate and weather, you'il

need a common reference point. In the example on p. 8, the observer

understood that the word "dry"” meant no rain, and this was the refer-

"ence point.

(1) ﬁonthii-diotribution of rainfall
" Make tables and/or charts showing the month to month distribution

using the following criteria:

(a) Drygtoiwetisoaie,(see rainfaii section; ps.8)
(b) Rainfall frequency: the number of times it normally rains ir

a week or month.




‘{.

'

(2) Variations from ceasonal norms and 1:sk factors ~
If reliable long run climate data isn't available (10 years or _

more), talk with local farmers who have lengthy local experience:

Risk factors associated with climate and weather (i.e. droughts,
hail, high winds; flooding) can be established by having farmers
“Tecall bad crop years over a span of years. Be sure to distinguish

weather factors from other causes such as insects and diseasess

b. Temperature

(1) Monthly temperature averages. ) .
(2) Periods of significantly high or low temperatures.

(3) Occurence of first and last killing frosts. '
l .

D. GET ORIENTED TO PREVAILING FARMING SYTSEMS AND PRACTICES

1. Identify the major crop and livestock enterprises im your work area.

. 2. For each of the crop enterprises which predominates in the area, indi-

a. Indicate the growing season

(1) Normal growing season -d its variations (early-late)

. (2) Make a cropping calendar using lirie bar graphs (see ps 16).

b. Describe: production practices
Don't confuse the practices recommended by extemsion with those.
generally accepted by farmers. _ Your interest is in the prevailing
practices used by most of the farmers in your area. Make note of

any significant differences among different groups of farmers.
(1) Describe the principal land preparation practices along with

their eariiest and latest dates of application.

(2) Indicate the following for every practice
(a) What the practice 18 called loeally:. For example; in many
areas of Central America, the practice of hilling up maize

(throwing soil {nto the row) is called the "aporque” .

T N . - LWL
(b) The kind and amount of input or.inputs associated with the
practice and the amount applied as well as the method and:

timing of application. This includes man days of labor.l

]
{

1. The use of the term “man days"” is not meant to imply that all farmers
are men! '




5.

c. Estimate yiéldé and returns

At this stage of your ortentatton, you 're advised not to make a detail~

ed account of the costs and returns; seeking such data can arouse local
suspicions or fears of future tax levies. You should be after rough

;esttmates of production costs, and gross and net returns.

(1) Reported yields per unit of land.
¢{2) Recent prices at normal tiﬁé of sale.

approximate gross returns.

(4) Subtract approximate production costs from §f6éé returns to
obtain approximate net returns.
There are 2 ways to do this: net return to capital; land, and

family labor where the only-labor costs you account for are

opportunity cost (exchange value) must be ass;gned,to family
labor and subtracted-from the gross return. The first way is
the easiest. o

etc.? —_—

List the outside production inguts which are available locally.

) %

("Available” means when needed)

a. Crop production supplies igi@@ traﬁdé} graaéé, ‘and ugd

operated equipment; seeds, etc.

b. Agricultural machinery éﬁé,éﬁﬁﬁﬁﬁéﬁtftif used): tractors (horse—:
power and make), implements, irrigation pumps, etc. i

c. Services
(1) Custom machinery Services and rates charged.

(2) Professional services (indicate whether public or private): .
technical assistance; soll testing; etc. .



%. SUMMARIZE YOUR INFORMATION, GET ORIENTED IN TIME

. Every area's agriculture is tuned to a time schedule or seasonal rhythm
to which you must adjust your work schedule and activities: That's why get-

ting oriented in time (or better put, ahead of time) 1s'so vital to your job

effectiveness. Unless you have a clear picture of the local ag_calendar,

- you coild easily waste the  first growing seasorn.

: _recommer T ase of your
orientation by making graphs and calendar charts that show your area's sea-

We strongly recommend that you summarize this initial p

sonal rhythm of climate, agriculture, and social or religious activitiess

The following graphs,; charts, éﬁ& observations were obtainad by a group

of Peace Corps Volunteers assigned as rural credit agents in the Facific
region of Nicaragua during an orientation training exercise. The principles

involved apply worldwide.
El . S - . o
i. Make é‘ggﬁeralized,ciiﬁété and weather calendar

2. Norgal monthly distribution of rainfall

(1) As related by farmers using terms such as dry, wet, some rain,
wettest time, rainfall drops of £, etc: There are 2 ways to do
this: : -

Using the Frequency of Rainfall to measure’seasonal distribution

times/wk. ]
times/wk: J
times/wk.

time/wk. A

t -mff 7—7—7—7 . - — — — P —. T i~
imes/wk I F ®m A M J J A s O N D

=

' (2) Measured in millimeters or-inches if you have gecess to reli-
able meteorological data.

b. Indicate the range and frequency of possible deviations from normal

rainfall patterns:

(1) As related by farmers

(2) As recorded by weather station (see graph on p. 6).

2. Making a calendar of agricultural activity
a. For eash of the major crop enterprises, display the following:

variations in planting and harvest times. °

\

(1) Length and possible range of growing season including 1ikely

- 138 -~
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Example: Crop Calendar, Crops and Order of Importance in the Esteli Area of
. Nicaragua. ,
7 ;
plant harvest ot
1. Maize, long season p—_— {
S —m—— el (Dotted limes
2. Rice, dryland - - — indicate likely
- #; =P geviations)
3. Beans -k —— d
7 n = > > >
4, Improved, non- I - 1 .
phctOSensitive sorghum [ - LT
J F M A M J J A S8 O N D g
(2) Indicate time for performing critical operations and relative
labor requirenients of those éperatiéﬁs;
Examgie: Disrribution of Work and Timing of Principal Farming Operations in

the Esteli Area of Nicaragua

Outside help
needed

Farm family
! labor supply
adequate

1. Land clearing 5. First harvest
2. Land prepafation 6. Second planting
3. PrincipaY'seeding 7. Harvest

4, Weedings

Indicate the relative seasonal demand fc
production inputs with reference to total agrieultural—aetivity

labqr demand' Indicate periods,
into or out of the area.

(1) Seagbﬁal
of labor

if any;'of movement

An input isu't con-

For example, if

demami for other critical tnputs.

(2) Seasonal al inputs:
sidered critical unless farmers feel it is.

fertilizer is not generaily used, 1it's not- presently a crtttcai

i






B L"
. Example: Demand for Production Credit; Branch Office of the National Bank of
Nicaragua .

Number of - 200
Credit

Applications
_per Month 100

b. Indicate seasonal marketing patterns (the area at which the crop is
marketed).

¢. Indicate seasonal range of prices: Draw graphs.

ivity that includes religious nolidays and

4. Make a calendar o
other holidays or seasonally determined social obligations.

THIS CONCLUDES THE INITIAL PHASE OF YOUR ORIENTATION, and you-should now be
able to schedule your work activities inteiligently and have a good under-

standing of the local ag environment and farming practices.

-




C: UNDERSTANDING THE INDIVIDUAL FARM UNIT

Classifying Farm Units

Each farm has its own unique characteristics; but those located in the

same environment usually share enough similarities to allow grouping them

into several general types of farm unit such as subsistence, market oriented

field crop, plantation, etc. If your work area's environment is fairly uni-

form with equitable land distribution; only one type of farm unit may pre-

dominate:. If it is characterized by rrreguiar topography and lopsided land

distribution, it may have several or more different types of farm units:

There are 8 basic criteria that can be ﬁéé& to differentiate types of

1. Location
2. Type of occuparcy; owner occupant vs. tenant v8. squatter

3. Size of farm; parcelization; and land use potential

4 Size of the farm business
. 5% Type of farm enterprise
6. ProductiOn practices
--——7. Farm improvements
8. Fariw labor supply

i: Location
The principal factors here are:

a. Natural characteristics such 3s soil type, slope, soil depth,

drainage, access to water, etc.

b. Proximity to the transportation network and other infrastructural

factors such as public irrigation and drainags systems.

renr, crop share; or work share) and on what specific terms? How
secure is the arrangement?

c: If no one has legal title to the land, is it occupied under squat-—
ters' rights that are protected by law?

d. Who manages the farm unit and makes the basic decisions?

- ui- 152



3. Size of Farm; Parcelization; and Land Use

b. Llocation of farm parcels: If they're dispersed, how far are they
from the farmer's house? : ~.

¢. Actual land use: tillable vs. pasture vs. forest; irrigated vs.
non—-irrigated.

d. Characteristics of its soils: local name, color,; texture, depth,
drainage, slope, plus farmer's opinion of them.

4. Size 6% the VEr'a'm' BUéiﬁesg

a. Land value of the farm unit
b. Value of other fixed assets

. Amount of operating capital employed per land or livestock untt

d. The value of production per land or livestock unit.

The valus of the Farm unit compared to its number of workers indicates

whether it is capltal intensive or labor intensive. The value of production

per land unit indicates the intensity of land use. ,

5. Type of Farm Enterprise

 Some farms are engaged in only one enterprise such as sugarcane, cof-
fee, rice, etc., put this type of monocilture is.unusual among small farms.

More likely, some form of mixed agriculture will exist. The main considera-—

tions are:

a. Relative importance of each éﬁtétpr@ge;

b. The ylelds obtained Erom each éﬁtérﬁfi'\se

«. The disposal of the products from each enterprise (subsistence or
cash sale) and where sold. SN

d. Crop rotations and associations - \\\<

o - Tl A et TR ITT S P \‘\\7”7 - _
e. Relationship between Crop and iivestock production, if any.

.

()]
LY

Production Practices : L

a. The specific inputss

b. Rate, method, and time of applications:

=
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|
[
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Farm imprbvemeﬁts

workers' hbmes)

Presence and condition of fences; wells,; irrigation works, field

access roads, storage facilities,; livestock shelters,; corrals,
etcs

e FéfﬁetéﬁéimSﬁﬁéii

Degree of reitance on the familv's own labor force amd the composi-

tion of that force.
Degree of deperderice on hired labor.
The seasonal nature of work requiremeants;

Use of animal or tractor drawn equipment .

ot
n
Mea



D. DESIGNING A QUESTIONNAIRE

farmers depends heavily on the quality of your questionnaire. Even the most
elaborate survey will fail to elicit accurate information if you have not
taken care to design clear; unbiased quéstions. The following "Sample Sur-

Sample Survey

Oné of the most useful and economical means of gathering information about a
population is the sample survey. Thé 1nétrunéﬁt uséd to colléct data is

should be able to answer the following questions' _ \

|

b. Why do you need this information? \

a. 1In what areas do you need information?

c¢. How will you analyze the data collected? |
A questionnaire may appear to be easy to comstruct and use but in fact it s
requires a great deal of care and expertise. The following guideline shoul
be sufficient for your work in the community. It i8 not meant to traim you
in the methods necessary for scientific research. If you are interested in
collecting more detailed information; seek assistance from a social scien
tist in your area.

A. Before writing the questions, several decisioms should be made: v

1. How toureiategtheicontentioiitheiquestions to the objectives of

the survey. In certeir studies such_as population census, the

relationship between the goals of the survey and the quest fons

i‘ u;uaily obvious. But when the aim is to obtain information

tions is more difficult.i

When choosing issues to be raised how to ask the questions and

what vocabuldry to use, try to be sensitive to peopie s back-
grounds. A common problem found with inexperienced personnei
in the field of survey research is the tendency to assume that
the respondent has the same level of knowledge ia the area
studlies as they do. Following are some reasons that may ex-—
plain the respondent's inability to answer a given questions.

a. The reSpondent may not have enough knowledge in a given
field.
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b: The respondent does not have access to tiw . formation.
This 1s true in 8tudies which ask respondziilz to report

%bapt the characteristics of other family members or neigh-
0TS .

past.

d. The respondent may not understand the question:
2; Wording of questions

Having decided about the content of the questions; you should
then give attention to the actual wording of these questions.

//  Precise, clearly-worded questions will give you clear answers.

Following are some suggestions you can use in writing them:

a. 'The language should be simple, direct and at a level which
can be understood by all respondents. You should avoid two

extremes: don't use technical terms and jargon which are
familiar only to those with a certain level of c¢ducation
and avoid "talking down" to the respondent by using ungram=-

matical constructions and colloqutal phrases.

b. The guestion should be specific and should deal with only
one idea. For example, if a respondent were asked Do you
think that the community needs more family privies and are
you planning to build one for your family?” The answer

eould be "No."—--which might mean that he/she does not think

that the community needs more privies or it might mean that
the community does need more privies,; but that she/he.-i8
rot going-to build one for the family. In any..case, there
is always a risk that thlie respondent is. answering "yes" or

"no" to only one part of the queation.

To avold these difficulties; it is better to lmit the

question to a single issue and then combine the respcrses
later if this is necessary. '

c: The question should not make unnecessary assumptions about

the respondent. For example, the guestion "What is your

pre3ent occupation?” assumes that the resp .adent actually

has an occupation_and would not be applicable to those who
are unemployed. To avoid those dangers, it is best to use

what is known as a “filter” or the "skip pattern” device.

These questions have at leat two parts: the first deter-

mines whether or not the respondent qualifies for further

investigations, while the second part will give more _
detailed information on those who qualify: For example:

= (1) "Have you ever worked?"
(a) yes (b) no (skip to question 2) -
If yes,

"What was your occupation?”
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d. hvoid using indefinite words. One type consists of words

that are indefinite in time; such as "frequently, "often,

"rarely,” etc. "Frequently” may mean "once a day” or "once

a week,"” etc:

ihere are,\of course, many other ways in which questions

of the more common mistakes.
Types of questions

' naire: the "closed” and open—ended' questions. The first one —
Tis illustrated by items such as: R

is: -~ e

a. quite good?” . T
b. only fair?” -

ci not good?”

where the respondent 1s asked to choose one out of a list of

possible answers. R e
With "open-ended” questions, the respondent 1s free to use his/

her own words to reply. For example: "How satisfied ar:: you

with the community's drinking water supply? Whay do you feel

this way?"” The majority of questionnaires contain both “open-

ended” and- "closed” questions.

Ordering the questions

'There is no- correct—format—for“a‘questioﬁﬁhiré“but‘certain—~—~—_._i_____

principles are found to aid efficlency. . These principles are:

a. fﬁé firét iﬁpréééibﬁs-shbuia be that the questionnaire is

b. The first questions should q;ainarily be terms that are
emotionally neutral and éééili'éﬁéﬁétéd; '

ing to.be sure that you are getting accurate information.

Cﬁftﬁiéiiy sensitive questions

or must be asked very carefully in a survey. Sensitive ques-
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i\"‘\’\\ tions Should be carefully writ:ten during the injitia)l drafttng

‘ofxthe questionnaire and careful]ly analyzed for possible revi—
sion after. the pretest (discussad below):

B. Types of Qﬂestionnatres\; - ;—?/

»There are two/.ypes of questionnai\eg

compi:etes the\inswers to the quegtions.

2. The interview-questionnaire in which the qL.est:lons are asked

-

Advantages and disadvantages are fo(md in both methods. Howaver;

for your work in the community; you pight consider using the

- tntervtew—QUestionnztre which will gi"e you an opportunity to get

\\‘\‘ . to know the peopie on a personal bagis. The interV1ew—question—

m:tr%he following advantages:

1. It reduce\the\probiem of non~regponse . The presence of the

interviewer can sometimes serve z8 ap incentive to respond.

—
B \,_
2. It can be used with persons of a];moemll eduCational levels.

T 3; It ailows probing for more detajled information and the inter=

—viewer can clarify misinterpretgcions. It 18 also possibie to

combiti the two methods. The ipt€tviewer can visit the respon-

dent; explain-the purpose of the study and 1eave the qiiestion—

naire to be completed- with the reSbondent .

II. The Pre-test e

~

Once the questlonnaire has been asseniblea, it ShOUId be trieﬂ out: w:tth

- people similar to those to whom it-is to be administered. That iB, it

T “ghould-be—administered to hmxseholds not included :Ln the sample (See
T T

Section IIT). - S

‘\/—\ -

It is only by doing this that errors and Cconfusing quem:ions can be——

corrected before time and effort are wagted on the actual survey- Five

or 10 interviews are enough to know if ¢pe questionnaire works well or

not. After the pre-test imterviews are taker, you should review the

questionnaire; any. inadequacies should pe Corrected, and ideally, the

modified questiormatre tested again. Fgllowing are some points you

should cormidet in the pre—-test.

L

A. Boes the question ask for informatj;gg that is needed for the pur-

poses of the survey? Are you sure yoU neéd to ask :his question?
\
B. Are the questions and words interprsted in the same way by peopie

of different social groups,; ethnic groups, educational J.EVel, sex,
aod locations?

e - 147 - 198
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III. °

Iv.

C. Are there ceértain questions Which seem to create irritation or

embarras gment?

these qnestions more clear?

E. 1s the questionnaire too long? -

F. 1Is there enough space to record the éﬁBWér? Nothing i., nfore annoy-—
ing to the ~espondent Or tO the interviewer than having to write a

G. Are theze rep'etit:ivé questions?

Pre-test is an essential part of quegtionnaire desigi and should not be

omitted on the grounds that tle questionnaire can be properly evaluated
by you and your team of local people,

It is nearly impossible for you to ask everybody in the community a set

of questions. What you can do 18 O gglect a small group of people
(the sample) to whom you will adminigter your questionnaire. The aim
of this process 18 to obtain infoIlation frow the sample Which will

apply to the total population of the community when the information
gathered is analyzed.

' There are several sampling techniqueg, put for the purpose of your

study; you need uct get jnto. compitc'&ted statistical talculations.
Following is one simple method. )

Make a list of all the housetolds street by street or block by
block, then select one household gutr of every five, 10 or 15 house—-
holds, depending On the Sizp of yo“r Sampieo

FOI‘ your study, 20 to 30 interviews are SuffidEHC.r Selecc equzl mm_ .

bers of male and female respondentS: very often; the community may
have several different ethnic or 80cial groups. In this case; be sure
to include in your_ sampile representatives of each major £roup, in num-

bers proportional to itg size.

Retiember that the beiiilétion of your sample must represent and have asg

mich as possible the characteristics of the population of the whole
community.

Interviewing .

You must keep _ in mind that the questionnaire is a tool tl-zat halps _you

to collect information for a better understanding of the comnmnity.

not sound correct to you.

purpose of the study in guch a WaY that the respondent's curiosity and

First; set up a friemdly relatlonship with the Tespondents Explain the




interest are sBtimulated. He/she must see that the study is worthwhile

and that his/her cooperation is needed: Another important aspect of

interviewing is probing.: This is the technique used by the interviewer

to encourage and stimulate the respondent to give further details. You

can use a neutral question or comment such as "What do you mean?" or "I

see” or remain cx:t];em:, suggesting to your respondent: you understand the

The important point to keep. in mtnd is that you_ should not impose your
ideas upon your respondent to a point that she/he feels obligated to

give the answer that you want—-an answer that does not reflect his/her

own feelings.
Analysis of the Data Collected

ticai information such as the number of persons in different age groups

or the number of persons having a certain illness; but rather to gain a

better understanding of the people's traditions, knowledge, and beliefs

of the community's felt needs, of what couid and should be done for the

‘well-being of the people.

For example; if you want to know what the community thinks about the

services given ar the health clinic, your analysis may present itself

under this form:
a. sex (male/female) |
b. marital status (single, married, divorced, widow(er))

c. eduacation (know how to read and write; primary education, secondary
‘education; etc ::.)

d; income
e: location

and others

2]
L2

Examining the responses to this question for each of these categories

wiilt help you to understand why the health center is not usad. For ex—

ample, the location may not be too convenient for some peoplée because

" of the lack of public transportation, ot ‘women say that the midwife—

nurse's manners are rude; or the villagers, especially those with lit-

tirats: This kind of information will help you to plan your education-

al activities accordingly.



INTRODUCTION TO CROP PRODUCTION MANAGEMENT

Good crop prodiuction management involves attention to two major areas:
i, Standard managerial skills like timeliness and recordkeeping that

are essential to the success of any enterprise.

2. The farmer's ability to manipul: ag enviromment by selecting
and implementing an appropriate system of cropping practices from

land preparation through marketing:

STANDARD MANAGERIAL SKILLS

-1

Most of these skills apply as much to extension workers as to farmers:

A systemic approack: This means treating crop production as a system
composed of interrelated management practices: Another term for this
is integrated crop production management. :

Organizing and planning: From land preparation through marketing.

Recordkeeplng: For example, maintaining an accurate account of costs
and returns; keeping a field notebook to record planting dates; dates
and dosages of ag chemicals, rainfall; and. general observations on the

crop's progress. This is a much neglected management skill.

Observing-scouting to spot problems like insects and diseasés so that
timely actlon can be taken. :

Timeliness and thoroughness: Delays in planting, fertilizing, weeding,

watering, spraying, and harvesting can markedly lower yields. Care-

lessness and haste have a similar effect: - :

Equipment maintenance and repair: Sloppy maintenance not oiily raises
equipment costs but the resulting delays can atso lower yields.

Communication with other farmers; researchers; and extensionists to -
provide feedback and to keep abreast of new developments in cropping ;

practices. In addition, farmers need to keep informed of market trends
concerning their crops. S

MANIPULATING THE AG ENVIRONMENT

No other enceavr is subject to more var: “bies than outdoor crop produc-
tion. The countless variations in soils, climate, pests and diseases, )
farmer management ability, available capital; and available inputs (improved
varieties; fertilizers; etc.) make such agriculture a very location-specific

enterprise with few "cookbook"” recipes for success.

o

. Despite the vagaries of Nature, a farmer still has a good deal of con-
trol over his/her specific cropping situation by choosing those fmanagement
practices which can overcome or moderate limiting factors and often make the
difference -between. profit and loss (or hunger and subsistence). Whether

a
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consciously or not,; most successful managers and extensionists view crop

which each coatain numerous options:

1. CROPPING SYSTEMS: How much of VIit: WEEK GONTROL
what to grow; type of rotation. o
o - VIII. PEST & DISEAST CONTROL
II. SOIL MANAGEMENT & LAND PREPARATION . o
o S IX. OTHER PRE~HARVEST GROWING
III. PLANTING/TRANSPLANTING PRACTICES

IV. FERTILIZER USE %: ~ HARVESTING

V.  LIMING XI.  DRYING AND STORAGE
VI. USING WATER EFFICIENTLY XII. MARKETING
NOTE: These management areas are presented in detail at the end of
this section.

The “"Package of Practices

- 1 to Crop Management

ol i einihdidikd

. In most cases; low crop ylelds are caused by several major limiting
factors present simultaneously, rather than by one single obstacle. When

farmers implement a locally adapted fE;ﬁcifagé'fjfjié’ctiééé designed to over-
come these mitliple yield barriers;, the results are usually much more im-

pressive than those obtained by concentrating on only one barrier. Some
examples: '

1. 1In a trial in India, a hybrid matze variety ylelded only slightly

more than a native variety when' both were grown under traditional

methods (2000 kg/ha vs. 1800 kg/ha). However; the same hybrid
yielded 8000 kg/ha compared to 2000 kg/ha for the nacive variety
when both were grown under improved practices (fertilizer use,
itsect control, proper plant/spacing and population).

1 4

2. Results from a trial conducted with wheat in Mexico:

Treatment Yield Increase

Irrigation 135%
. Fertilizer | _ 5%
Irrigation + Fertilfzer 700%
A typical crop “package” consists of a combination of several locally
proven new practices which are also tested in their combined form. Few
packages are readily transferable without local testing and modification to

sult conditions. Most packages consist of several of the following prac=
tices: an improved w sty. fertilizer use; changes in plant population and .
spacing, improved control of weeds—pests-diseases; and improvements in land P
preparation; water management, harvest, and storage. IS

It's important to realize that a package doesn't always have to involve

considerable use of purchased inputs. In fact, extension efforts can often

~ -1 - 162
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preparatici, seed selection, chan

This helps assure that small £
ones, especially in regions where ag credit is deficient.

/
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II.

171.

A GUIDE TO €ROP PRODUCTION MANAGEMENT FACTORS
)

CROPPING SYSTEMS

A. How much of what to grow.

B. Inte:c:appigg (several crops at once) vs. momocropping; monoculture
(same crop year after year) V8. c;opgxétatinn

A, 89114c5nserya;igg,practtces to 1essen soil erosion losses on slop~
ing fields. _

B: Improving soil ﬁﬁ;ﬁi&&i iimitations: texture; tilth; depth, drain-
age,

C. Choice of seedbed type: raised, flat, sunken.

D. Seedbed fineness required for the particular crop-

E. Handling of previous crop’'s residues.

F, Tillage vs. no-tillage

G. Depth of tillage

H. Choice of equipment or implements.
oo - ,,,,,,,,,,,,,,,,,,,,,,i, o ' .
A. birectgseé&iﬁ§,6§. iiéﬁéﬁiéﬁEiﬁé;
B. Direct seeding (field crops, some vegies)
1. Date of planting amd its correlation with rainfall and tempgra-
ture tycles. 4 f

3

2. ' Choice of crop-variety: nativé vs: improved vs. hybrid plus

choices within each of these groups.

3. Seed gquality, purity; and ggpminafion;

4. Depth of planting: small vs. large seeds; soil texture; mois—
ture. ' * . : .
; 7
5. Plant _spacing: i@lqye row, betﬁeen rows; broadcasting vs. row
planting; "hiii" V8. drill“ pianting. ’

!

6. Plant population (density): -

7. Planting method: hand vs: mechanical:
o F







€. Transplanting

i. Size and age of tranmsplant.:

7. Contalner-grown ve. bare-rooting vs. blocking.
3. “Haraéﬁiﬁg“; '

5. Shédiﬁg;

iv. FERTILIZER USE N

A. Organic vs. chemical fertilizer; use of green manure Crops.

B: Determining. fertilizer needs: soil sampling for goil lab tests,.

diagnosing Huxger ‘gigns, field trials, “guesstimates .

ye ’ \
\

c. Kind and amount of fer tilizer. chemical, compost, manure. -

D. Timing of aﬁplications. pre-plant, at ﬁléﬁting, sidedressing.
E. Placement . :

.. Broadcast vs: localized placement (band, uole, half-circle).

2. Distance from ts seeds or‘'plants. -

- 3. Special placement ccnsiderations for furrow irrigated soils,

V. LIMING
A. Deciding if liming is needed:
B. Kind, amout :, apgplicatign method and placément, timing:

71, USING Watig EFFICIENTLY

A. Rainfid ergg

1. Choicé of variety (drought resistance, lengsi of growing
period). ’

2. Plant popula:’on (especially import.unt with cereai grains in

marginal rainfalil areas):

3. Timing of plsn:ir:;

h. Mulchiog.

5. Weed zcontrol.




7

6. Fertilizer use.

.y , N

s to lower runoff losses.

B. Irrigated Creps

 1; Irrigation method: hand watering, surface (furrow or flood-

tng), sprinkler; etc.

2. Timing, amount; and frequency..

VII; ﬁﬁﬁﬁ CONTROL

A: Method: Burning; mulching; hand implements, mechanical, herbi-

B: Thoroughness. /

¢: Timeliness..

D. AAyoiding_crop injury: root pruning, herbicide t6iicity; herbicide
residues.

VIII. ﬁESigﬁﬁﬁgﬁiSE&SE,ﬂéﬁTﬁét

A. Birds (seed eating, seedling injury; grain eating): seed treat—

ment, scaring (peopie, sﬁring—flagging, etc.).
B. Rodents,(fi§id)"traps, ?aits, seed treatment.

C. Insects, iings; snails |

) ]
1. Non-cuemical controls

a. 'Crop rotation. §
b. Resistant 6af1étié§;

Cs intercropping. : \

d: Biological controls.\ bacillus thiringlensis, predator in-~
: sects, etc. ’ '
E . "Organic" controls: collars, "organic” &prays, stale beer
' for slugs, etcs \ '

f£. Trap (barrier) crops.

2. Chemital controls \
a: Dectding when to use insecticides.
. b. Choice of imsecticide: toxicity to humans and the environ-

ment, systemic vs. non—sysgemic.

4

\ } o \\

1
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IX.

X1.

™~

~

\\\ c. Type of formulation: spray, dust, granules, baits.

\\ d. Application dosage, freguency; and timing.

e. Coverage required, use of sticker-spreader.

D. Diseases

i. Non-chemical controls: resistant varieties; crop rotation,

sanitation, roguing, improving Arainage; intercropping, weed

control, control of imsect vectors, use of disease-free seed,
timing and frequency of watering, steriiizing nursery seedbed
soil with heat or bolliug water.

2. Chemical controls: seed treatment with a fungicide, fungicide

E: Nematodes
i. Non-chemical controls: Resistant varieties; crop rot azion,

flooding, sugar, plowing up crop roots; antagoristic gplants.

5. Chemical controls: Nematocidess

OTHER PRE-HARVEST GROWING PRACTICES; etc.

A. Thiﬁﬁiﬁg of direct seeded vegies.

B. Pruning, staking, treliisings

C. Hilling-up of certain field crops like maize, beans, etc.
D. ‘Egﬁiéﬁéﬁt management ; malntenance, adjustment.

HARVESTING

A. Determining maturity: especially important with vegies and pea—
nuts.. :

B. Interval between maturity and actual harvest: farmers may allow
field crops to dry down in the fieid before harvest, but losses to

weevils, birds, rodents, and rots may be serious in some cases.

Cc. Harvest method.

DRYING AND STORAGE

A. Drying (cereal and pulse crops): in the field vs. patio vs: Cri.
vS. éftifitia; methods. )

B. Storage (cereal and pulse crops).



XII

1. Form: threshed vs. unthreshed (or ear vs. shelled maize)
2. fypé of gontainer; ,sacks; gourds; clay pots, baskets; silos &
bins, cribs, airtight containers. '

iirements for safe storage and their measurement.

4. Controlling storage insects

as Pre-stunagemg drying and ciean@ng of grain, cieantng &

repair of facility, spraying or dusting of facility, disin-
fection’ of sacks . .

b. In-storgg;ﬁmg;} sunning, Smokirg, mixing materiais with the
grain (veg. 0il;, ashes, etc: ), airtight storage; use of in-

secticide sprays; dusts; fumigants:

5. Controlling rodent losses: rodent proofing; baits,; traps:

MARKETING

1. Market analysis and price monitoring.
2. Crop quality control.
3. Cooperative marketing.

4., Contracts.



A GUIDE TO TROUBLESHOOTING COMMON CROP PROBLEMS

It takes a lot of practice and detective work to accurately trouble-

shoot crep. problems. Some abnormalities like wilting or leaf yellowing can
have numerous cause<.

How to Troubleshoot: First, learn to distinguish normal from abnormal

growth when you walk through a farmer's field: Keep a close watch for tell-

tale trouble signs such as abnormal color; stunting, wilting, leafspots; and

signs of tnsectsieugigg: Make a thorougﬁ examination of affected plants,

including the .t~ system and the inside of the stem, uniless the probiem is

obvious. Obraln retalled information from the farmer conc.rning all manage-—
ment practi . -Hat might have a bearing on the problem (i.:e:; fertilizer

and pesticlae applications name of crop variety, etc.). Note whether the

problem occurs aniformiy over the field or in Eatches’ this can provide val-

uable clues, sidce some probiems tike nematodes and poor drainage seldom
affect the entire field:

Ircubieshootingﬁtoois, etc.

1. & pocketknife for digging up seeds or slicing plant stems to check

for root and stem rots or inseact borers.

2. A shovel or trovwel fur examining plant roots or checking for acll
insects or adequate =:uisture.

3. A pocket nag;lfying glasa to facilitate identificatiocn of lusects
and diseases.

4. A teliable soil pH test kit for checkiug both topsoil ind subsoil
pH; especially useful in areas of high soil actdity. Besware of
ctieap xiteg, esypecially those uging ltmis paper. The Hellige
Truog kit 18 one of the best and costs about $15 (U:S:)-

g: Refer to the Bibli-
ography an the emx. of the Crops Galdelines.
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CROP APPEARANCE

8

POOR SEEDLING
EMERGENCE
{Carefully dig up
a section of row and
loovk for the seeds) .

TROUBLESHOOTING CUIDE

PROBABLE -CAUSES k

Low germination seed
Planting too deep or too shallow

Soil crusting or overly cloddy soil
Lack of uoisture

Clogged planter R

Seeds washed out by heavy rain
Fertilizer "burn” '
Pre-emergence damping of £ diéééée

Birds,; rodents

Seed eating insects (wireworms; seed corn Maggots

WILTING

(Pull up 2 few plants
cavefully using a
sticval or trowel and
examine the root;
vheck stum for borers

or rotted or dis-
colored tissue:)

Actual lack of moistire due to drought or poor
irrigation management (watering too lightly or to
tnfrequencly).

Di: «ases (bacterial or funga1 wilts, certatn type
of re~t and stem rots). L e
Very high temperatures, especially if combined
vich deys windy conditions.

Stem borers ]
mpetition

Fone nruning by hoe or cult*vator 7777777
Nematades (especially if confined to patches and

when plants wilt despite having suf ficient water)
Stem breakag.. oOr kinking

LEAF ROLLING
OR CURLING

Lack of molsture (maize,; sorghu
virus
Sucking insects- feeding on stem or leaves

Boron, calcium deficiency (beans only)

Verticillium wilt (peanuts)

LEAF _ CRINKLING
PUCKERING

Aphids, leafhoppers feeding on leaves or stems
Virus

LEAF "BURNING"
OR BROWNING

Drought
Excessive heat

rertiiizet burn

?}pterex, nzodrin (Nuvacron), or merhsl sacardo
injury on sorghum
Herbicide damage

Nutrient deficiency

- 159 -
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Troubleshooting Guide (cont'd) ‘

—

CROP APPEARANCE PROBABLE CAU3ES

-t - due to excessive acidity (below pH 5.5). ,
Salinity or sodium problems (confined largely to

low ra;?ﬁ?%?,érgéﬁg especially if irrigated.)

Boron toxicity from irrigation water (low rainfail
areas) or improper placement of fertilizer poron.

LEGGY,; SPINDLY Back of sunlight caused by overcrowding or long

PLANTS perinods of heavy cloudiness.
Caterpillars ]
Beetles '
Earwigs

HOLES IN LEAVES Crickets

Snails; slugs; especially on beans (check for
slime trails)

Breakdown of dead tissue due to fungal or
bacterial leafspots :

Fungal or bacterial leafspots

" Virus
. Sucking insects ’
SPOTS ON LEAVES : Spilling of fertilizer on leaves

Herbicide spray drift,- especiaily
paraquat (Gramoxone) N
Siungcald (beans)

LEAF MALFORMATION 2; 4-D type herbicide damage due to spray drift or>

WITH STEM CURVING & a contaminated sprayer (broadleaf crops only).

TWISTING (Broadleaf - el

LEAF MOTTLING, LEAF - Virus
MALFORMATION, PLANT
MALFORMATION

S , Nutrient deficieicy -
LEAF STRIPING Virus
: Genetic
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Troubleshooting Guide {cont'd)

CROP_APPEARANCE  PROBABLE CAUSES

Nutrient deficiency

S Poor drainare
YELLOWING, STUNTING NemaCOde§"7

Low pH (excessive acidity)
Root rot, stem rot, Misc. diseases

—— e ———

OVERNIGHT DEFOLIA~ Leaf cutter ants, grsz*lng animals

TION OF PLANTS ,.

PLANTS CUT OFF AT Cutworms

OR NEAR GROUND LEVEL Mole Crickets

TWISTING TUNNELS Leaf miuers

IN LEAVES

YOUNG SEEDLINGS COL- Fungal seeding blighe8, dampin_ off, Heat girdling.
LAPSE NEAR_GROUND of stem (beans)

LEVEL AND DIE ‘

Too dry or too wet

Too hot or too cold

Ingects, diseases

Weeds

Unadapted variety 6

Low pH -

Salirity-alkalinity yroblems
o Ovrcrowding
POOR GKROWTH, Shallow soil

LACK OR VIGCR Soil gggpact‘}n hardpaﬁ
— Poor dralnage
Nutrient deficiency
Fayity fertilizer ﬁryctices

Nematades B -

Herbicide carryover
_ Uverall poor managemgﬂ&

Dama e seeu {beans)

_\/W—._-A—

LODGING- Ok STALX . Overcrowding

BREAKAGE (Mailze; Stalk rots

Sorghum; Millet) RGotWo ks
High wiad

K deficiency

- .- 172
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Troubleshooting Guide (cont'd)

CROP APPEARANCE

POOR NODULATION ON
PEANUTS, COWPEAS, soy-
BEANS, OTHER LEGUMES
THAT RE EFFICIENT
FIXERS (Carefully dig

up the root system and
check for nodulation;
clusters of fleshy nod-
ules, espectally on the
taproot, and with red-
dish interiors are signs
of good nodulation.
Don't confuse nodiles
with nematode galls!)

a

Soil 1éék§ the correct type of Rhizobia! geed )
innOCulation is needed Improper innoculation

or contact with fertilizer or certain seed
treatment fungicides.

Excessive acidity (80ybeans are especially
susceptible to Molybdepum deficiency). -
Plants are too young (it takes 2-4 weeks after
plant emergence for the nodules to beci.e

Viétble), °
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CONTENTS: Rooting depth of vegetables

Vegetabile pianning chart_ _
Heat tolerance of vegetables, frost tolerance

Vegetable familles

Nutritionat value of vegetables
Calculating how much seed to buy
A sample seed calculation problen
Selecting the right vegetable aud variety
Storing seed and testing germination
Choosing a garden location

Using the right seedbed type
Plant spacing and row spacing cousiderations
Intercropping

Succession planting
Watering: How Much, How Often?

Growiiig transplants in a nursery seed
Tips on transplanting

Vhen to harvest vegetables
Goidelines for individual vegetables

bed; dampliig—off

Rootinggﬁeprhgof,Vegetables When
Thera's No Barrier to Their Peretrationl,2

Shaliow Moderately Deep __ Deep

(45-60 cm) (90-120 cm) . (More than 120cm)
Broccoli Beans Asparagus
Brussels sprOUtS Beet ) Beans, lima
Cabbage Carrot Corn, field
Collavds Chard, Swiss Parsnip
Ciuliflower Cucuiﬁﬁef Pumpkin

C.lery Eggplant Squash, winter
Chinese uabbage Muskmelon - 'Sweetpotato
Corn;. sweet Mustard ' Tomato

Garlic ; Pea (English) Watermelon
Lettuce Peppers

Onion Squash, summer

Parsley : vnip

Potato

Radish

Spinach .

1. Adapteqifrom ‘Handbook for V_g;tab —GIOWEIB, J. Kuott, John Wiley &.

" 27 Soil compaction; hardpai e sibsoli-dryness; poor draincfe; and exces-
sive subsoil acidicy c¢an all reduce usable soil depth-

Py .




VEGETABLE PRODUCTION PLANNING UHAKL

YIELD PERS

SQ. METER

pAYS TIL4
HARVEST

~ seEp?
SPACING

,:75 777”"
DEPTH

_ PLANT

| SPACINGL —
In Row etw.

Betw. Rows

CROPS

0:4-2kg
3-6kg
i-2kg

42-56
55-70
 65-85T
75-85
65-95T 7
65-85 1.5-5kg
55-65 1-2kg
50-85T
76-90
50-65
75~95T
45-70T
30-50
. 4D-50
50-70
90~120-
75-90 _ - N
60-90T 0.5-4kg
23-30 1.5-4kg
40-65 - 0.6-2.8kg
65-75

5-6cm
1-3cm

40-60-cm  2-5cm- .
'30-60cm 0.5-lcm  1-
45-75¢cm -t T2
30-60cm B " 1-3 cm
40-75cm . T
15-60cm 0.5 0.5cm
3¢S m lem 1-3cm
45 S 0.5-lem T
12-15cm
:90-120cm 1-1.5cm 2/hole
60-90cm 0.5-lem T
30-60cm v T
10-15cm 20-45cm 0.5cm 0.5cm
10-20cm 30-60cm 0.5-1em  1-3cm
45-60cm  70-90cm 1.5=2.5cm 10+15cti-
5-8cm 15-60cm 0.5~lcm O0.5cm
3-5cm  15-60cm - )
40-60cm 60~7 Sci ot T
5co 15=30cm lem  1:5-2cm
5-8cm  15-30ci 0:5-lcm 1-3cm
30-40cm, 45-60cm lem ' 5-10cm
80-90cm 90-120cm 2-3cm 6/hill 5
betw. hills (thin to 3)
90-120cii 150-180cm  2-3cm .o

5-10cm
5-8cm
30-45cm
25-30cm
30-45cm
5-8 cm
12+25cm
_35=45cm
25-30cm
30cm
45-60cm
25-30cm

BEANS, BUSH GREEN
BEET o
BROCCOLI
_CHINESE CABBAGE
CABBAGE

CARROT
CHARD, SWISS

3~4ears
0.8-3:2kg
2-4kg
5-9heads ..
2-4kg
2—-bkg

1-3kg

1:5-6kg

CUCUMBER?
EGGPLANT
LETTUCE, HEAD
LETTUCE, LEAF
, MUSTARD

OKRA3

ON1ON, BULBb
ONION, GREEN
PEPPERS
RADISH
SPINACH ]
N.Z. SPINACH3
SQUASH, SUMMER
(BUSH) _
SQUASH, WINTER
(VINING)
TOMATO7
TURNIP
WATERMELON
COWPEAS

30-60ci 75-100cm 0:5-lcm _T_
~ 6-12cm  30-60cm "M 1-3em
90-120 im{hills) 150cm™ 1.5-2.5cm 6/hill
6-10cm  50<60cm 2=4em  Scm

1. In-the-row spacings are final spacings after thinning. Between row

spacings vary greatly depending on seedbed style, variety size; and need

for foot or equipment passage.

2. T = commonly transplanted.

3. Soak these needs overnite to improve

4. Time til harvest varies with variety and

5. Refers to "drill"” planting.

gecmination speed and rate.

plant 6 seeds/hill, and thin to 3 plants:

6. Bulb onlciis are usually grown from trazsplants o

_and weather conditlons.
Space “hills” 75-90 cm apar

direct seesding (except under very good management). _

7. Staked tomato plants can be spaced much closer toge

ones.  _

8. A vegetable's yield can vary greatl

t in the row,
r sets ratber than
ther than unstaked

y with growing couditions and manage-

ment. A good yield in one area might be considered average or mediocre

ip another area..

g. Some direct planted vegles
chard, and mustard can be clus
after-thinning spacing in Column 1.

= 164 -

iike chinese cabbage, okra; lettuce; swiss
ciuster planted at 3 seeds/hole using the
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\ Heat tolerance varies greatly among vegetables and also among VE:Léciéé
of a vegetable. It's an important consideration in garden planving. It's
impossible to give hard and fast maximum temperature ftoilerances; since high
daytime temperatures can be somewhat offset by -low night temperztures.

Here's a rough table:

Monthly Average. - : - Vegetables Wi

of Daytime Mighs . . - Won't be Seriously Affected
up t:i; 95°F, 39°C Eggplant, Hot P’e’pper; Okra, Watermelon;
{

up to 90°F, 36°C ’Squash, Cucumbnr, Muskmelon, Pumpkin,

A Beans, Collards, Sweet Pepper, Lima Beans

| : (vining types), #.Z. Spinach

up to 85°F, 33°C ‘ Tomatoes, Radish; Bush Lima Beans; Cabbage

\ (heat tolerant var;eties), Ctinese
i , cabbaze; Onion, Gzrlic; Leek

up to §6°3; 30°¢ Musuard Irtsh Potatoes; Carrots; Beets;
v bage, Leaf Lettuce, Kale, Swiss chard

up to 75°F, 27°C Broccoli, Soinach, Turnip, Brussels

- sprouts, Cauliflower, Celery

Practibﬂs like mulching and Partial shading,mav help of fget the effects
of high heat‘ . ,

l

|

COLD- TOLERANCE OF VEGETABLES

Some vegekables (mainly the heat toleraﬁt ones) are very susceptible to
frost and also have their growth checked by ¢ £.oul teuperatures,iAXoungipiants

are mcre’ 3usceptible to frostgthangolde;fcrus, a4 few daye of gradually cool--

ing temperatures helps plants prepare for rnst.
) \ Lo
hardy (sitvive down to 20°F [~7.5°C]): , Broccoli, Brussei@ sprouts,;

;abbage, c?tves, collards, garlic kaie, kohirabi, 1eek mustard, onion,

parsley, peas, radish rhubard, rutabaga, spinach, turnip. (Baéed on Youig

lanhs) s !
|

éd;f ﬁgsgzigyoung plants survive light frosts): 'Beet, carrot ; Ca“11t1°wer’

ahelery, chard; chinese cabbage, endive; )GCFULG, potato.
1 !
|

i

4

~_,



Why It's Important

H
i

VEGETABLE FAMILLES \

./

1.

Vegies of the same family shard many of the same insects and _
diseases. Youu'll encourage & buildup by growing family relative:

continually in the same section of the garden or field-especiall

true for the Crucifer and Solanaceous families.
Family ‘members also share many similar trairs re characteristigs
and growing practices: The Crucifer family -(cabbage, brocgall/,
atc:) prefer cool to semi-warm temperatures, and most are shal 1o
rooted: ' ' : ‘ 7
CHENOPODIACEAE - Goosefoot Family

Beet Swiss chard Spinacti -

COMPOSITAE ~ Sunflower Family
Lettuce Endive Artichoke

CRUCIFERAE - Crucifer or Mustard Family -
Cabbage Broccoli i Radish ~ Rutabaga
Collards Brussels sproiuts Mustard Watercress. \
Cauliflower Kale Turnip Horseradish
Roh¥rabi '

'

CUCURBLTACEAE -~ Cucurbit or Gourd Family

Squash Watermelon Chayote . - ‘
Pumpkin Cucumber * Melons

. LEGUMINQGSAE - Legume or Pule Family.
Peas | Lima beans Soyireans .

‘Bezas —/  Cowpeas Peanuts

LILTATEAE - Lily Fam!ly

Asparagus onion  leek ~
Garlic Shallot Chive

N i
SOLANACEAE - Nightshade or Solanaceous Family
Potato Pepper
Eggplant Tomato

UMBELLIFERAE — Parsley Family

Carrot Parsley  Celery Parsnip

MALVACEAE - Mallow Family

Okra ' = Cotton

E Yl
i
Db
o
N
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o | NUTRITIONAL VALUE OF VEGETABLES

VegetaBles make several important contributions to tropical diets:

-a) They enrich the diet with nutrients, particularly vitamins and
minerals.

I e
b) They render the staple food more palatable and hence improve the
sintake. 3 v

c) They improve digestion because of their high fiber content.

The addition of vitamins, minerals, and other nutrients to the diet is
the most important factor. - In fact; in many countries; vegetables (and
fruLtS) may be the only significant sources of vitamins A C, folacih (a B

Of the vitamins, carotene (vitamin A) and vitamin C are the most impor-
tant. Carotene is deficient nearly €verywhere in the tropics, with the ex— .
ception of West Africa where red palm oil is used in food preparationm. The

low intake of fat hampers the absorption of carotere in the body. Vitamin C
is less abundant in cereal than in -tubeP-consuming regions.

Vegies whose edlble parts ire deep green,rdeep yeliow, or deep orange

are good sources of vitamin A, but there's little correlation betwveen color

and vitamin C content. In leafy vegles; a deep green leaf color (and there-

fore high V1tam1n A) is highly correlated with leaf éxposure to' sunlight.

That's Why cabbage and head lettuce are much lower in vitamin A than their
open leaved relatives coliards and leaf lettuce.

One featire of vitamin A is that it is fat~soluble and ¢ .e stored
for up to a year in the body's fat tissues. This is espECiait significant

in light of the seasonality of vegetable availability in many countries. A
person in good health can consume all of his/her yearly vitamin A require-

meént in One sedson, and draw on the stored reserves during seasons when

vitamin A- carrying produce is in short Supply. s

In contrast, vitamin € is water soluble (stored in body fluids) the

jatest research indicates that vitamin C intakes above 100 mg/day are,prdb—

ably excreted from the body.l This suggests that regular; daily intakes _

of vitamin C are important in maintaining good nutrition. Vitamin C availa-
bilIty in vegetables is further complicated by the fact that it is found

only in growing plants (not seeds or grains) and that it is destroyed by

high temperatures and exposure to, oxygen. Therefore; cooking vegetables in'

watsr for long periods of time effectively robs that food of its vitamin C.

In general, the protein content of vegetables is considered to be,rela—

tively unimportant. Some greens like Spinach and cassava leaves contdin
2

— ; ; |

<

Pnblishing, Minnesota 1981, p.

8
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over 25 percent protein on a dry wéigﬁt basis, but because they are usually
consumed fresh (containtngfﬁéigéi§ﬁz water); the bulk of greens which would

‘have to be consumed in order to meet one's _daily protein requirement 1is a

major limiting factor. However; it's likely that many of the local varie-

ties of yreens commonly eaten in the tropics are more important sources of

proteit in those areag than they are given credit for by nutritionists im
the developed countrils. :

. The fibr. -ontent of vegetables 1s less important in the tropics than
it is {97QeVéibbéd countries, due to the generally cqarggriqggufé of pre—
pared fond in the tropics. In this context, 1t stould be noted that a high

intake of Fibre effectively prevents constipation and digestive problems.

The important minerals, calclum and iron, are often lacking in dlets in

the tropics: Calcium deficiency may occur mote frequently if the basic food
consists mainly of cereals. A high iron intake is important since anemla

caused by malaria; bilharzia, and intestinary rarasites occurs very fre-
quently. Pulses such as cowpea are rich in calcium and iron. ‘

The nutrient content of some vegetables compared with that of cereals,
tubers; and pulses 1s presented in the following tables, ."Nutrient Composi-—.

tion of Some Vegetables"” and "Vitamin Value of Selected Vegetables.”

L Y
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Table l.‘ Mutrient uo@position of Some. Vegetablee Céqpared with Pulaes uud Stnrchy Foods

per 100 g edible portio: - T

e . Iy pro- — Vlt. & thla- ribu
Type of Produce ‘weste matter cnergy tein flbre Ca {ron value wine flavin afacin vit. C
Ao ogKeal ¢ —ogug Ll g mp e wp
fruft-vegetables . .- e
tomato 6 62 0 L2 07 -1 0.6 90 0,06 0.04 0.6 1
eggplait : 4 B0 % L6 L0 22 0.9 % 0,08 0,07 01 b
uweet pépperi (green) 13 860 2 L3 L4 12 09 630 0507 0.08 0.8 103
peppet, hot (dry) 13 3.6 116 6.3 150 86 36 20,000 0,37 058 25 9%
okta - 10 104 3 L8 09 9% 1.0 490 0,07 0:.08 08 18
cucunmber 0 %8 12 06 05 20 04 . 003 0046 02 I
pugpkin. - 17 &1 2 07 0.8 26 07 3,400 0,03 0.04 05 L4
vatermelon 7 68 U 06 02 B8 0.2 3 003 0.0 02 6
bitter_gourd 20 60 19 08 L0 26 MY - 006 004 03 3]
carrots 0 10,0 33 Lo 08 40 07 12,00 005 0.05 05 6
beans (fresh, green) 55 30,0 104 7.0 25 40 2.0 %50 0,03 0.5 15 2
leaﬁy,vegetables o o o B
amaranth : 07 2% 6 L3 IS 2,9 3,000 004 0,22 0.7 23
kangkong o8 10,0 0 27 LI 60 2.8 - 0,09 Cl&6 LI W
Chincse cabbage 6 58 17 L1 0.7 102 2.8 00007 0.3 0B 08
leaf type lettuce b B4 L& 08 56 2l 09 006 020 05 17
white cahbage s 0 2 e uB 55 08 --3 0,06 006 0 4B
cassava leaves 13 19,0 60 6.9 2,1 14 2,8 3,000 0,6 0.3 1.8 82
_legunlnous vepetubles S o S .
& lLyacinth bean (dry) 0 BLY 3% 68 98 39 0 040 o2 18 0
Iima bean (feesh) 4 3 18 P 01/ S B 2V 01 e 06 L3 30
muig bedn (sprouted) 799 3 &2 09 15 12 0 0.1 0,0 0.8 18
aptoits; bulba; tubers; etc, ,, N o , ;
onton. {dry).. 6 4 B L6 07 0 L0 0 0.06 004 02 9
mshtoon 9 Wy ¥y o1 o098 8 10 0 010 042 48 3
taro (as vegetable) 16 8 9% 2 08 W2 6 02 0.0 1.0 8
starchy basic food o S o S - -
malze -- B8 02 95 1S 12025 0 0.3 013 0 0
,tlee . -~ 88 35 80 0% 10 2.0 0 0,25 005 20 0
cassava aad 1 I3 67 Lo 25 L6 -0 00 003 07 X
sueet potito - 0 16 LS L0 25 L0 006 010 0.04 07 30
puls : e Ce e ce e o .. -
groiadnit (dry) 0 9% 519 210 30 50 2% 09 00 1o A
groiidiut (Eresh) 35 55 MO0 LY WS * 05 00 10,0 10
cowpea | - 90 W 2,0 40 9% 50 o000 09 015 A0 0

{

* Containg too snall a quantity to be significant in dietary evaluations.

= fot avaliabin,

BEST COPY AUAILABLE
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Table 2. VITAMIN VALUE OF SELECTED VEGETABLES]

Nutritional Group Vegetables Vitawin A2  vVitamin C3 calories?
- (1.0.) (mg.) ,
Parsley 8500 172 44
L Spinach 8100 28 23
HIGH IN BOTH Collards 7800 76 33
VITAMINS A & C Turnip greens 6300 3 20
Mustard greens 5800 48 23
Cantaloupe 3400 22 30
Broccoll 2500 90 26
Hot red pepper 21,600 369 55
Carrots; raw 11,000 8 42
o Carrots, cooked 10,500 _6 31
HIGH IN VITAMIN A& Sweetpotatoes 8100 22 141
Swiss chard 5400 16 i8
Green onions 2000 2 36
Beet greens 5000 17 16
L Leaf lettuce 1960 .18 18
HIGH IN VITAMIN C Peppers; green 550 120 22
Cauliflower 60 55 22
Chinese cabbage 150 25 14
Cabbage 130 33 33
Radish roots 320 26 17
Tomatoes; ripe; raw 900 23 22
Green beans 540 12 25
Head lettuce 330 6 13
Jkra. o 490 20 29
weet corn (yellow) 400 9 91
nions (bu1b¥ 40 i0 38
L “..~oeag. 350 i7 108
LE5S NUTRITIOUS Bake: potato wit th skin .race - 20 93
Feet ro. 20 6 33
Cucumbers _ VAN 11 15
Eggplant ' 10 3 19
Turnip root: trace 2.2 23

Watermelon 270 3 12

1. per 100 gram portion (3:5 o0z.) of cooked vegetable rmilcss normal 1y eaten
raw.

2. Daily \‘*?miq A requirements are about 5000 T.U. for active men and 4000

for active womer.
3. Daily vitamin C requirement is about 45 mg. for both.

Z. Calorie requirement is about 2700/day for mem and 200U ror women and up t

50% more if very active.
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CALCULATING HOW- MUCH SEED TO BUY

Most commercial seed is sold by weight, not by number of seceds:

Imported commercial vegetable seed usualy comes in 1 1b. cans and is then

sold by the ounce or gram to small “armeis. Buying seed by the packet is

much more expensive, and it usually hasn't been treated with a fungicide.

‘To find out how many ounces or grams of seed to buy, first calculate
the approximate number of seeds necded given the seeding rate and row spac—
ing to be used. Then convert seed nrmbér to weight needed by using the-

table below:

'Number of Seeds per Ounce and Per Grau

Seeds/oz. Séédéigtéﬁ
Bean ' _100 3-4
Beet 1500 355
Broccoll 9000 320
Céﬁbégé . €500 300
Carrot _ 23600 800
Cauliflower 10000 _ 350
Chard,; Swies 1200. 40
Chinese calLoage 8500 300
Collards - 8000 260
Corri; sweet 100-200 4~8
Corn,; field 50-80 2-3
Cowpea 125 =3
vacumber 1000 35
Eggplant 6600 210
Lettiice 25000 880
Mustard 15000 525
N.Z. sp;nach 350 12
Okra 500 17
Onion : 9500 330
Papper 4500 1,0
Reiish 2000 70
Spinach : 2800 100
Squash, bush 300 10
Squash, vining 100 4 -
Tomato 11000 390
Turnip 13000 450
Watermelon 225-309 8-10
NOTE: The number of seeds will zlso vary 2 bit with the variety.
N ] FIELD CRCPS
Seeds/1b. Seedsikg ) -
Maize 800-1300 1750-2850
So-.ghum 12000-20000 26,000-44 ;000
Paanuts 500~700 10001550

1]
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A Sample Seed Calculation Prcoblem

Detarfilie the dimensions of the plot where che crop will be planted

For example; suppose you wsiited to plan a 1 x ¢ meter seedbed to
Chinese cabbage. :

Determine your between—tow spacing (. «. the row width).

a. Use a planting chart such as the one on p. 41 of t:. 'Crops Guide-
iines".

b. Or usé common sense cr experience (see p: 58).

How many rows will fit across your plot?

For exawple, suppose you settlc on a row spacirg of 40 cm for the
Chinese cabbage with the rows running the short way across the 1l x

6 m bed. VYou'd”end up with abcut 15 rows:

_6_fieters = 15 rows
0.4 meters
1 row every 40 cms. for 6.meters»

-— !\ - I
|

v |
I

3 I

;o 1

o3 |
4 |
b |
lz
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Determine vour final in-row plant spacing (what it would be after thim
ning). Consider the foll wing:

a. The chart on p. 41 .

b. Vegetable type and varietv (lieac lettuce needs mor: room than leaf

lettuce; c¥ra needs much more space than radishes).

= PSS NP2
c. OGrowing «-nditicus: Are conditicns (cl.mate . etc.) ideal for opti
wum growch and siz:?

How many pl.nts at fimal spacirg will fit into one of your rows?

For example, supnoce you decide on a 30 cm final spacing for the

C inece cabbage: 1ou would have 4 piants pe- 1 meter of row at tt
final spacing:

11
—
~
[ %)
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30cm

30cm

-

30cm

- ﬁététﬁiﬁ? the amount of cverplanting needed cO provide the fiaal stand
you're aiming for. Consider the Lollowing

A Note on Ger+~ination Rates: Good quality se-d 2tai,14 have a ger-
minatio:r rat: of at least 70%. Seed whose gevminacicn is much be-

icw bUZ ig likely to produce weak seediings and shouldn't be used
if pbssible.

Ta our example, Chinese cabbage has a relatively gool seedling sur-
vival rate and probatly recds only a 3 or 4 fold ~verplanti g
rate.

Determine the amguntmofgseed ne@‘Eu £or vour total plan;lng area:

v

Nimber of rows x Plants/row tat fii:al spacing) i Amount of oveiplanting
qeeded (i.e. 2-fcid, 8 fold, etc. = NUMBER OF SEED5 NEEDED!

_ i our exampie, it would work ou. 1l ke this:
15 rows x & plante/row % 4-fold overplanting = 240 seeds
Determine the grams (or ounces) of seeded needed, because seeds are
usually sold by weight, not by number.
See conversion chart on p. 48 of the Crops Guidelines. In our ex-
ampie, 240 Chinese cabbige sueds welgh slightly less thau a gram.
If purchasing &c&d, buy ot 1o 6t 25% more than ycu think you will need
i1 cdase yoil need to do sSomw ©or lanting.
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Determine the actual seed spacing in the row, given the amount of over-
planting and whether you'iirbé "cluster” planting the 8eed or drill—
ing" them (dribbling them out).

In out exampie, suppose we wiil cluster plant the Chinese cabb:éé.

Since we're overpianting 4.fold; we'd plant 4 sezds per group with the’

groups 30 cm apart (i.e. final spacing).

If we decided to "drill" plant the sends insread, Wﬂ'd plaﬁf one seed
every 7.5 cm: : ,
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SELECTING THE RIGHT TYPE AND VARTETY CF VEGETABLE

i. VEGETABLE TYPE

There are a number of factors that determine the types of vegetables

(i.e., carrots vs. tomatoes, etc.:) grown by farmers or school garden proj-
ects. Llet's look at the main ones:

I. Climate®

Temperature: ILook over tic chart on page 42 and you'll see that not all >
vegies tole-ate hot weatuer well; while ochers actually prefer it. Heat v

tolerant vegies like 2ggplant; cucumber; and okra 1111 do quite well in miid
. weather too (as long as night temperatures are above the low 40's), but

“cool season" ones like hcad lettuce, peas, and cduliflower won't produce
reczsotisble yields in nci. weather.
if close to the Equacor, your area's slevation will largely determine

the feasibility of growing cool season vegies. Generally, the choice of
vegetable types increases with elevation. If yov're more than 15° from Cthe

Equataor, there's likely to be significant seasonal temperatuve variations
whaich will affect crop choice. '

| Mulchisg and partial shading way help minimize hes® stress on ccol sea-
son vegles or those in the "touchy” category.

Rainfall ani Humidfcy: Diseases, are gendrally & vzt under high
rainfall aad humidity, but some crops may cuifer .  .hun ofhers., Toms=
toas; eggplant; pepp2rs; cucumbers, and mzlons are ~.Ong the more sensi-
tive.

2. Markecing Factsic

Market price as determined by supply and demand inf luences crop choice
but in a rvather haphazard manner. Farmers often tend to get locked into a,

mornocul Lire pattern which limits their flexibility even though feasible czop
alternatives exist. . .
Many vegies are highly perishable which limits thelr transportabllifty

+o siore distant markets unless refrigeration ie available. ‘Others 13%sz cab-
bage, carrots, beets, sweetpdtatces,; and other root crops store and shiv
well.

Consumer_ preference is a critical consideration and must bi determirex be-"
fore emb ‘ng on a vegetakie that ‘s new to a. ared.

3. Soi’ Conditions

Mast vegetab! s grow well on a wide variety of soils as long as drain-

arz and depth are acequate. Root ciops usually prefer sandy or loamy type
soils since high clay co.stent mzy ninder root or tuber growth as :rell as

harvest operations.
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4. Management and Cap! -~  leqai emenis,; Lakor

”rops ttke radist w; [rans; musta.d, bheets; 4nd Squth reQUire less ,
management ability and capii 1 inmp: L fcsye(iallv fur (ungicides und insecti-
cides) than tomatues, broccol: pe-vers; eggplant; potatves, dnd cauli-
flower. ‘

5. Nutritional Value and {onruner Acceptance

Commercial farmers rarely consider this a factor, but it's tmportant
for home and school garden projects. Look at *h table on page 47, znd

you'll see that vegies vary markedly in their vitamin content. Eggplant,

cucumber; onion bulbs, and beet roots are notably low in food value, while

carrnts; collards; mustard, and broccoll are excellent. Note that vttamin

content (especially vitamin A) is closely iorrelated with leaf exposure to

sunlisht,inethe case of leafy vegies. 7That's why open leaf collards have

aboit 60 tifes more vitamizi A than their tight headed relative, cabbage: Of

courc, taste acceptance by the family or =school kids is essentials: Turnip

and radish greens (high in vitamins) are wmuch more palatable if disguised in
a stew or mixed with othe1 vegios.

2

-
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1I. THE RIGHT VARIETY

Successful .egetable produciion starts with. the sciection of a suitable
adapted variety. The yield difference between an adapted variety and ome

that isn't can easily make the difference between profit and loss., One com-—

mor. mistake PC has made in some courtries is to recommend that PCV's bring

seeds with them from the states without stating which varirties of a vege-

table they should buy.l

Vegetable varieties vary vonsiderably in the foilowing characteris-
tics:
1. Time to Maturity: Varieties are classed as eariy, medium; and
late. _Although early varieties .each harvest roonzr’ yields tend

to be lower than with longer duration varieties. towever, they wmay
be advantageous in terms of hitting the early markét avoiding
diseasa buildup, and enabling more crops to be groun in the same

field.

2. Resistance to diseass, nematodes, and physiologic disorders: Re-
sistance to these problems varies a lot with the variety and is a
very important consideration iw selection: For 2xample; the tomato

hybrid Better Boy VFN is resistant to Fusarium and Verticillium

wilts as well as nematodes. The Walter tomato variety 1is r‘esistant

to Fusarium wilt, gray ieafspot; and radial fruit cracking (a phy-

siolcgic disorder).

I. The Vinistry of Agr 1culture in your hbét country shouli be aBie to 555-

the country.
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3. Color, .hape, Bize, lity, storability, etc.: Variations are
num:rous. Market considerations have a lot to do with the choice.

4. Heat or cold tolerance: In most PC countries, heat tolerance is an

important factor, and there is some variation among varieties,

es:s ~ially among the less heat tolerant vegies:. The K-K and K-Y

tropics.

‘5. Growth habit and duration of harvest: Det. vs. indet. tomats vari-
eties, bush vs. vining beans, etc. :

Hybrid vs. Open—pollinated Varities :

In horticulture,; the word "variety” (or “cultivar") rzSers to an agri-
culturally derived plant (i.e. evoulved by farmers or plant treeders). Vari-
eties may be either open—pollinated or hybrids.

An open-pollinated variety is produced throngh natural pollination
which may be cross-pollination (i.e. corn, cabbage family, beets) or seif-

A hybrid variety is produced through man-aided cross—pollination be-

tween two more fiore digtinct varieties. This requires much more care and

effort than that involved in producirg open-pollinated varieties; so seed is
isually quite & bit more <ostly.

However, hybrids generally have improved

vigir and diseasz resistunce, and ar+ often more uniform in size. JusL as

mucli care is needed when selecting among hybrids for an adapted variety as_
with open-pollinsted varietiess Urlike open—pollinated varieties; the seed
harvested from planting a hybrid can't be repianted since it will degenerate

hack into the original (ard usually weaker) varicties from which it was

e
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STORING SEED AND TESTING GERMINATION

j

I.  SEED STORAGE . j

Seed viabilitg deteriorates rapidiv under high lumiditv and tempera-—
ures and becomes a serious problem in the tropics. High «i ~prratures speed

up the seed's 1jfe processes which causes [urther heat ang .ncoursges molds
P

and fongus; high humidity accelerates mold and fungus ;.:v .7,

for up to 2 ycars, while vmsc other geeds are good for up to 5 years. H1gh

temperatures and oumidfty e+ " seed in a matter of davs or weeks.
Mcisture guidelines: Beans i gal craps {corn, rice, etc.) should con-
tain no more than 13% molstu. safé storage: most Vegetable seeds
shoul” not exceed 9%; though t..:y re also harmeu by excessive drying (like
below 4=5%). Veretable seed ﬁbiscure content ¢ difficult to measure with-

ciit a specizl meter, biiL there figure. edphisize the iuportance of -dryness.

Temperatures: L:3t place to sture seed is in a refrigerator just slightly
above freezing.

MOSL of the commercial imporced vegeCable seed you') ' see overseas

comes in cna pound sezled cans which have far better storags life (until
ogened) cthaa picket seed. 1 A11 reputab]e eed is daCed an chec& che
label. By the way, 1t's iiich cheaper tc buy seed in bulk (by the ounce,

eto.) Tz of caiis compared to the cost of an equal amount of seed in pack-

ages. Also, mcs: “canned” seed hax been t-eated with a fungicide--not so
with packet seed.,
Storage Tips:
.
l. Store seed in ailrtiyht corta'ners (jarq, <te,, partially fil_.ec
with a dessicant 1like calciua chloidde; yuicklime (burned 1ime
calcium oxide), or eli ica gel. ﬂv sure to_senara:ic ehe se. L

or cotton, eté- Oven dry rice Leluels are aa excellent drﬁricrnh.

2. Never allow seed to becowe damp; even if redried, its germination
will be reduced.

II. HOW TO TEST GERMINATION

In the tropics, it's always a good idri to run a germination test ou
seLd before it's plap-ed. Hers's a Simple but reliable way to do it.

1. Some seed companies use a foil Hned pa'x - which should keep out dam~-
agi.g humidity uutil openeds ///

7
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77777 Count out 100 ;eeds and place them about 1/2" apart on a square of

aoistrﬁéﬁgﬁéﬁéf several layers thick. Carefully roll up the newspaper sev-

eral layers thick. Carefilly roll up the newspaper 50 that the seeds remain

separated from each other and remain pressed tco the newspaper. Place in a
plastic bag ot perlodicaliy remoisten the newspaper so 1t won't dry out.

Sprouting time varies a little with temperature and ..ed tjr-, but beglo .

checking after 4 dayr: Pepper, parsley; parsnip; oki.. vxipiert, and aspar—

agus may take 7-10 diys. Good seed should have a germination rate of at

least 807%.

 Up to alpolat you can compensate for low germination by planting more

seed, but seed with a germinatfon much icver than 50% or so usually produces
less vigorous seedlings. !
7

CHOOSING A VEGETABLE GARDEN LOCATION

Here are some important factors to consider:

1: Soil factors: Good drainage is a must and can be enhanced by using

somc. fo.- of ralsed seedbed. Very clayey or sandy soils can be im=

g%dééd by large additions of orcanic matter ggcmpdst; manure for/
botn; rice hulls help loosen up clay):. Try to avoid very rocky or
shallow (less than 18") soil. Tf the slope is much more than 3-4%

(3-4 Ft. drop per 100 ft.), some erosion control measures will be
hesded like contour planting or mulchings =z = =

2. Shade: Less of a problem in the tropics due to the higher
angle ; but peware of nearby tall trees. Most vegles prefer at

least 7-8 hours of sun a day: However; partial shading may be ven~

eficial when trying to grow heat sensitive vegles like lettuce in

hot weathier. Watch out also from competition from tree roots.

J

3. rvailability of water: Fven very rainy climates have dry-spglls,
but provisior for irrigation watc: is vital in areas with a/dis-
tinct dry season. ’

7

4. Protection from animals: Many garden projects hive beei temporari-
1y devastated by animals; especlally cattle, pifk, and goats. Some

type of protective fencing is necessary.

5. Wind Protection: Exposed plants can be seriously damaged b, whip-
ping or scem breakage due to heavy winds. In hot; -emi-arid are=s
such as along the Senegai River in Mauritania, hot, drying winds

can iiterally dry up plants. Some windbreak protection is usually
needed for most gardens (1.e. buildings, a hill, planted wind-
brezks; treesj. : ’ ‘

Protection f om pllferage: Th~ best security is locating the site
Jear a touse. o :

o
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USING THE RIGHT TYPE OF SEEDBED

The right type of seedbed varies more with climate and soil than with®

the crop. The common ones are:

RAISED BEDS OR RIDGFS: Under conditions of high rainfall 3ad/or poor drain-
age, crops are usually planted on raised up beds or ridges to keep them~from
getting "wet feet"; they're also essential when furrow irrigation is used. ™.

(In some areas, at the start of the wet season when rains are lighter, fiél&‘k;
crops like malze, sorghum, and beans are planted on flat beds and then grad-
ually hiiled Up as the season progresses; this only works with planmts that

—

have enough stem height and leaf clearaﬁcq to tolerate this partial
burial). ’

) Raised beds are.especially well suited for intemcive vegetable growing
for reasons beyornd drainage:

1. They keep the soil looser since there's no need to walk on them.
The bed's width should allow all -ne plants to be reached by hand

from the dlleyways (about 1-1.5 ii-:ers is best).

2. . There's iless bending over invc:t : ..

‘3; You end up with a double thick :yer of topsoil.

4.  They reduce the incidence of svil-bornc diseases caused by poor

drainage.

. N - .-

5. The raiséd bed makes it poesible 'to use Very marrow rows or even
scuidistant plant Spacing, since you .on't need to walk amofg the
slants. | ‘

. iiised beds can also be used under low rainfall or for sandy soils; but

8  their height should be reduced (maybe 8-10cm high vs: 15-Z0cm high): Mulch-

ing would help cut! down the extra moisture losses raised beds are subject to

unJer dry.conditi~ns. Making a "1ip” around the' edge of the bed will also
help. ' : i "

14 .

e . S
Qet seasan style raised bed with -
| raised bed - ' a "lip” to hdlp
- retain water under
drier cogditions: j

i . _ . .
o S T L - g
FLAT SEEDBEDS: Usled where moisture is adequate for crop growth and there

are no drainage problems. . ) -/

. .

SUNKEN SEEDBEDS: |Under low rainfall or: very sandy soil conditions, vegles

n-y be planted in slightly sunken beds or iu slightly sunken furrows to im-
--prove moit ‘ure avadilability. In arid conditions, shal low tooted crops like

oulons that have frequent watering needs can be grown in sinien beds’2 few
¢ centimeters belowlﬁorj7‘ soil tevel: - T : '
/ - 180 - P T
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FLANT SPACING GUIDELINES

Several factors influence gggzggggigg
It's obvious that ‘radishes, carrots, and beets can

be grown in narrower rows than tomatoes, cucumbers, or squash.

Iiellising,andgstaking;both enable row widths to be reduced through
- the "skyscraper” principle.

2. Type of eguipment use¢ and need for foot traffic. The use of trac—

tor or animal-drawn equipment requires wider row widths than’ when
only hoes and hand—opehated sprayers are usad., Using raiseg beds

) . allows for the close%t row spacing possible or even equidistant

¢ sEacing, Some of the i pv.- - blo-dynamic gardening books promote

these close spaciungs in ub4Ch the plants form a "living mulch”,
| ¥Yields are ofter - “widi.g"y higher in mild climate; low humidity
| j/ares where the: hods first &ere used (Europe; California; New
’Eﬁgléﬁd) “Hbﬁé?ér, ﬁﬁdér hdt« hﬁﬁid C6hditibﬁ§, éﬁﬁér close plant

‘There are numerous Ways of arranging rows. They can be epeced;uni--
formly with alleyways on each side for machinery or foot traf ficw

Groups of close spaced rows can be alternatad witn alleyways with-
oiit using raised beds. .

What about in—the-ro '/
ihieidépénusiméinliibn_ﬁiént spread" {width); ait“ﬂugh some crops Jike

beans respord positively to super ciose in-the-row spacings far above t

their size might seem to suggest. However, cramming plants together too
tightly causes legginess (spindly plants); evxcescive plant competition (es-

pecially for sunlight), and lower yields: ILeafy vegies (those . e leaf _

parts are the real product) like cabbage; lettuce; and Chiuese cel.bage will

produce overly small heads i too crowded.-,Beets, carrots, tcrv‘ps{ and

radistes ©an be spaced much more closely in_the row tt.an peppers; tomatoes;
eggplant, caBbage, and broccoli. It's mainly common sense.

Some small spread vegies like carrots, radishes, and leaf lettuce can

be broadcast pianted {scatter planted ) ins* ‘ag a_definite row _ .
arrangement: Carrots and radishes can also - ~" in bands 8-12 cm wide
znd then thinned to stand 3-4 1breast. The The V. - 325 of 3inrle rov
pianting,is ease of weeding. Broadcast rlaaty - &” 1 be. confined to beds

[-1.5 meters ‘'wide with alleyway. left between the beds so that weading is
- possible without stepplnf on che beds.

- / .







Leaf lettuce might be planted on 20 cm equi spacings. Naturally, a bed

arrangement 1s also necessary for this method. Such a pattern also utilizes

the shade effect of the vegies to help keep down weeds and form a "living

muich;" However; under high humidity; such close spacing iay accentuate

fungal and bacte-zal leafspot problems.

INTERCROPPING

Intercropping cons‘ﬂts of growing two or more differenr crops together

at once, either side by side or in adjacent rows. It's also called "inter-.

planting” or "companion planting . Experience and researcnihave shown that

certain crop comblnations are especially well sulted to this practice which
has several benefits:

1. Better_ 77§r9wing7aiqpick matnring crop like radishes,

- leaf lettuce, and spinach in between rows of a slower crop like

tomatoes, peppers, and eggplant takes good advantage of the vacant

space surronnding these latter crops early in the growing period.

Radishes and carrots are another compatible combination.

2. Shade provision: Cucumber, squash, and pumpkin tolerate or even

appreciate some shade and grow well when interplanted among sweet

malze or field maizes: The maize may also benefit from the soil

mulching prnvided by the other crop's leaves. Likewise, the ad-

verse effect of hot weather on cool season crops like lettuce and

spinach may be partially offset by interplanting them among taller

crops like tomato, eggplant, and pepper.

3. 1Insect control: The use of aromatic herbs like mint and thyme or
other pungent plants 1tke onions and garlic as companion crops to

other veggles may reduce insect damage somewhat, but this effect is

generally much overrated. However, stands of a single crop by it-

self temd to be more vulnerable to insect attack than interplant-
ings,vwhether or not herbs or onions are used.

4. Miscellaneous: Pole (vining) beans are often interplanted with

maize whose stalks serve as Supports, Beans are a nitrogen fixing

legume; although only of moderate effectiveness, nevertheless; a

\ small but significant amount of N 18 passed on to the maize: See
Pp. 95-98 of the PC/ICE Traditional Field Crops Manual for more

details.

SUCCESSION PLANTING: SYSTEMATIZING PRODUCTION

Succession planting is a very useful planting strategy which will

greatly benefit any garden project. its goal is to coordinate the planting—

harvest cycles of the garden's cromns into an efficient szstem so that land .

is kept 1n continual prodiuction and the flow of produce made more uniform

throughout the growlng season. Succession planting requires careful plan—
ning and timing; here are some helpful guidelines. :



Timing Traneplant Production

) 1f tomatoes are to follow a crop. of beetslfthe preparation and planting
of the tomato nursery seedbed should be timed so that the _transplant will be

ready for fleid setting as soon as the beets are harvested.

A common problem for most garden projects is that. each crop s produc-

tion fiow tends to be very uneven. This "feast or famine" syndrome can be

largely overcome by making a serles of staggered plantings of the crop at

weekly to morthly intervals rather than one planting alone. Another means

is to plant early, medium, nd late maturing varieties of a crop simultan—

Aside from evening out the flow of produce for home comsumption; stag-

gered plantings have several important advantages for market gardens.

a. Buyers are- usually partial to producors who can provide a reliable
supply of produce over a tong period.

b. By spréading out the marketing period for a veggle, growers can
usually take advantagerof favorable market price fiuctuations;

rather than gambling om a good price for a single marketing. Also,

there is less tikeilhood of glutting the market and causing drastic
price declines.

In selecting an appropriate time interval between staggered plantings,

it's important to consider the harvest duration of each planting. . Some sug-—

gestions:

a. A planting of sweet corn will remain at a harvestable stage for

only 7-19 days; thus, 3uccession ﬁlantings would be needed at 7- 10

days intervals for an even flow of produce. Another approach would,
be to plant an early (about 65 days to maturity), medium (80 days),

and late (90 days) varlety at the same time which would provide a

harvesting period of about.a month.

b: The harvest duration. of tomatoes varies greatly with the type. The

Short, bushy; determinate varieties have a harvest duration of only
2-3 weeks, while the tall growing, indeterminate varleties can con~

tinue producing for several months 1f the plants aren't killed of £

by fungal leaf spot diseases.

c: Some veggles such as Swiss chard; spilnach; leaf lettuce, mustard,

and collards can. be harvested either all at once (i.e. pulling out

or cutting off the entire plant) or they can be plcked a few leaves

at a time over a number of weeks (new leaves continue to be pro-
duced from the base).




UATERING VEGETABLES

WHEN? HOW OFTEN? HOW MUCH?

There are noequick,and easyemethods for determining how much water )
ed. The so-called "shiny or
"shiny ldayer” method popularized in some garden books just isn't reliable

enough: (With this method; the soiil supposediy has received enougn water

when a shiny layer of ﬁater remains on the soil surface for a certain number

of seconds when. watering is stOpped) However; if you're willing to learn

some fairly straightforward concepts and figures,; you'll be able to greatly
improve on “"eyeball” methods. Here goes:

1. Tﬁé étéquéﬁéy aﬁa aaaﬁﬁt 6£ ﬁététiﬁg piaﬁté ﬁééd 35§éﬁa on: §6ii

and wind. As temperature and/o; wind increase and hurgidit:y
decreases, water needs go up. We'll cover the other factors
farther on.

2. &d—‘é """ y solls ﬁéedimelie"""'f—ftégii'ehe (Eibﬁiit twice as 'O'ft'eﬁ) but &% 1L ¢
waterings than clayey soils since they can store only about half as
much water per unit of depth.

3. The shallower the rcbcfszstem,of theASQil; the more often watering
is needed. ) Tiny seedlings with roots only a few ﬂentimeters deep

humidity, and wiqd)i As roots grow deeper, watering intervals één

be spread out. However, well-established lettuce, onions, cabbage,

and other naturaiiy shal low rooted. crops will need more frequent

(but lighter) waterings than tomatoes, eggplant; field corn; and

other deeper rooted crops.

by sorghum, and then peanuts and cowpeas.

5. Plait demand for water incredses with growth and reaches a peak .
around flowering or fruiting time which continues until harvest is
over for vegles. Field crops which are harvested in a much more.

i&ii

1" of water = 7 gallons (25 liters) per sq. metert

Peak usage rates for established crops run around 45-75mm (4.5:;.6

cm or 1.75-2.75") a week, depending on temperature; wind, relative

humidity, and crop type (not a real important factor with vegies).
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6. Surprised at the high amount of water establisbied plants need?

of £§§g£%ééi and gmount) and underwatef older plants by putting on
too 1ittle too offens Shallow watering produces a shallow root
system, since roots Won't penetrate into dry soil. It's a self-
perpetuating cycle Since the plants begin showing moisture stress

signs far too soo, aftel each watering, which sets them up for more
of the same treatpent.

On the other hand, putting too much water on can cause drainage
problems and leachi? losses of nutrients like nitrogen and also
accentuate 8oll-bgpne fungal and bdcterial diseases. Watering too
often (regardless of quantity) promotes. "damping off™ inm seedlings
and fungal and bacterial leafspots in older plants plus soll-borne
fungal, bacterial wilts-

'NOTE: 1'mm = 1 liter Per sq. meter

pre-irrigation: paTmers in low rainfall, irrigated areas should

usually pre-irrigare the soil to full eventual rooting depth before
slanting to avold getting behind later on 1n the season when Jonand
really increases. It's a good idea, since the water will not be
lost except for g small amount that evapordtes from near the soil
surfice. The only Water that drains downward is excess water that
the soll's small pbfé gpaces ,Céﬁ't,hdidiwgﬁééii WICE Soils,

Crops and Fertiijzer mamial (pp. 15-16) for a full explanation.

How Can I Tell When Plantg Need Watering?

. Wilting, leaf curling (or rolling), and; in some cases, color changes
(malze turns bluish green; pbean leaves turn dark green) are the initial

plgns of moisture stress (jack of water). Yellowing and eventual browning

ng;tiﬁg“) of the leaves, gcg;c}ﬁgié; the tips, are very advanced symptoms.
that occur after days of continuous moisture stress. However , most of these

gymptoms can also be caused by anything else that interferes with water up—
take or Water transport sych as Nematodes, soil inmsects, fungal and bacteri=

al wilts, stem borers, ang even Very high temperatures. N deficiency can
cause yellowing too.

Although young plantg can USually tolerate the initial symptoms (wilt-
lug; curling, color change) without any significant yield drop, older plants
(especially those that zrg flowering and fruiting) should not be allowed to
teach this stage or yleldg may be seriously affected. For example, if corn

wilts for 2~4 days during pollination, yields are usually cut by 50%!

Now for some more guldelijes:
Very young plants: ypen roots are very shallow, you can use a simple

"scratch’ test. Take your finger and geratch down a few centimeters.

If the soil Is dry mgreé than 2-3 cm down, it may be time to water if
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seedlings are small and still shallow rooted. Look at the seedlings

el

Older plants Check over the water quantity guidelines on the previous

page. &s plants get older, you want to make less frequent but larger

applications. The amount per application will range from about 25—

65 mm (1-2:5" or about 25-65 liters per sq. meter)-and will depend on

weather; soil texture, and root depth. The frequency will be inVersely

proporttonai to the amount applied and will vary from about ome up t

as much as 3 _times a week: For example; in warm weather; cabbage might

need two 30 mm waterings per week since it's shallow rooted, while

deeper r. oted tomatoes might require a 60 mm watering (60 liters/sq.

meter) once very 4-6 days. Remember that hardpans and excessive sub-
soll compaction can restrict root growth.

Utnér suidéiinéé fdr 6ider EiantS’ Aﬁbther guideiis to apply water

Sounds complicated but hold on. Plants take up about Aﬁz,of their

water needs from the top quarter of the root zone; once " this top quar-
ter gets dowii to 0% available- water, it wiitt soon be time to apply

more. You cdn get a very good estimate of the percentage of available
water remaining by using the "sgueeze test” on p. 153 of the Soils*

Crops, and Fertilizer Use manual (don't confuse this with the "feel"”
test for textire.

MeasuIJng """ theeﬁepth that Water has Penetrated. U§é 5 ié—igﬁﬁ (éﬁbut

one end. Wait about 1/2 1 day efter watering and then push it into the

ground. It should penetrate fairly easily until it strikes dried out

soil (hardpans may affect the accuracy of this method).’

What about Rainfall?: Buy a rain _gauge or make one out of a tin can

for checking rainfall; since its frequency and amount will affect the

need for supplemental watering. _Amounts much below 6 mm (1/4") aren't
much use to plants, since much of this 1s lost by evaporation frem the
upper s8oil surface. Don't try to "eyeball” rainfall - it's very

deceiving. Remember also that heavy downpours result in a lot of use-

less water runoff.

What about the Best Time of Day to Water?: This 1s important for mini-

mizing "damping off" problems with seedlings amd fungal and bacterial

leafspots with older plants. Water ingthegmernigg>whenever possible to

give the foliage and the soil surface opportunity to dry out as the day

wears ons Watering late in the afternoonm is not a good practice. You

can water in the heat of the day without fear of "burning”.

Other Application Tips: Water gently to avoid splashing and erosion; espe-

cially when plants are young and the soii exposed. When possible; avoid

watering the leaves themselves to telp cut down on foliar diseases-

187




SOMETHING TO TRY: The Evaporation Pan Me thod

i

777777 Water needs of plants can be closely correlated with the amount of

water evaporation from a pan or can exposed to the elements. Rather cumber—
some set-ups are used at research stations, but there are some good homemadc
substitutes. One of them uses 5 quart (4:7 licter) oil cans 9.5" (24 rcm)

high. Paint the can with metallic zinc paint for uniformity and to prevent.
rust. Set the can with 1/4 of its height in the ground, and fill it with 77
(17.5 cm) of water as soon as you finish watering your plants. It will be

time to water again once the water level in the can has fallen an amount
equal to that applied at each irrigations Fiil the can up to the 'starting
level each tiiie you water the plants or following a rainfall that's equal to
or greater than one of your waterings, but make some allowance for runoff 1if
you get a real downpour. Smaller rafns will contribute water to the pan ‘as
well as the soil, maintaining both in balance. Note that the can also -

serves as a raln gauge.
Location criteria for the can: Level ground; preferably surrounded by

grass, away from trees, bulldings, and bushes. Keep the weeds or grass

right around the can below its height. No shadows should hit the can except

for brief periods near sunrise and Sunset.

ERIC

Aruitoxt provided by Eic:



HOW TO GROW SUPER TRANSPLANTS

I. WHY TRANSPLANT ANYWAY?

TOMATOES CABBAGE. BROCCOLI HEAD LETTUCE EGGPLANT PEPPER, and ONIONS

are usually sown in seedboxes or nursery seedbeds and t hen transplanted to

the field a few weeks later. Transplanting takes extra labor and lengthens
the growing period by a week or two, but it's well worth it. Here's why:

1. & seedbox or nursery Seedbed provides more controlled and protected

conditions for young seedlings compared to direct field planting.

Also, small seeds like tomato, lettuce, and cabbage usually have a

poorer germination rate when fieid planted due to cloddiness; 1in—

2. It's much easier to care for the young plants in a concentrated
are"a .
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a: During the 3-6 weeks it takes to grow transplants, the gard’en

o b. TranSplants can be started while another crop is still finish-
ing up in the garden.

4, Better final plant §pacing in theufield.; ﬁirect pianting 6fEéﬁ 7

5. In cooler climates, transplaetingemakeseforla_cruciat;jﬁﬁﬁ on the
market since plants can be started indoors or in a cold frame long

6. Plants can be started in dry season.

Some say that transplanting stimulates a stronger root system due to
branching at the ruptured root ends; but tests don t prove it. '

Why Not TrangglantgAllgﬂagiesﬁ

1. Not all will tolerate it. Broccoli; brussels sprouts; cabbage;

cauliflower, lettuce, and tomato,easily survive transplanting;

celery, eggplant, onion,_and pepper take more care; beans, corn;.

cucumber, peas, turnips, and melons are usually severely set back
by transplantings .

. 2. 1t's not worth the effort to tramsplant a crop that has very close

field spacing i1ike radishes; beets; carrots; etc. A wide spaced

vegie like tomato has a high field area-to-seedbox area ratio--l

sq. ft. of seedbox provides enough transplants for 40-200 sq. ft.
of field:




1i: HOW TO GROW SUPER TRANSPLANTS

Growing healthy, vigorous transplants is the old science-and-an-art

trip; Without good management, you'll end up with entries for an ag gong
show.

o

THREE WAYS TO START 'EM: MNursery Seedbed, Seedbox, Individual Containers

l: 1In-the-Ground Nursery Seedbed Method: Theg plants are grown out-

doors on ralsed seedbeds made from ordinary soil or preferably a

spectally prepared soil mix (see p. 67); Seeds are planted in rows

2-3" apart and then transplanted to the field 3-6 weeks later: 1In

.the rainy season, a removable thatch roof of permanent clear plas-

tic roof should be built over tue seedbed to prevent damage from
heavy rain. partial shade may be necesssary if heat and sunlight

are intense.

9. Seedbox Method: A good seedbox can be made from 172" wood and
should be 3-4" deep and an easy to handle size (mo bigger than 16 x
24" or do0) with drainage holes in the bottom. A solil-compost; rice

hull-soil; or other loose and well-drained mix is used. The seed-
box is kept in full or partial sunlight either Optd?orsrwigﬁié re—
movable Jor clear plastic roof or else in a_greenhouse; it should be

raised up on blocks or stilts to cut animal and ant damage. Seed-

boxes of fer more controlled, protected conditions than nursery

ssedbeds and are recommended when only a few hundred transplants

are needed. About 400 tranmsplants can be grown per sq. meter of

seedbox space.

The plants can remain in the seedbox until full transplant size if
properiy spaced and progressively thinned to give at least a 2" X
;2" final spacing. Some growers prefer starting out seeds in shal-
tow flats a couple of inches deep and then transplanting to a

deeper seedbox or nirsery seedbed when the seedlings have formed

their first pair of .true leaves (as opposed to the initial pair of
“geed"” -leaves).--The only real advantage of this double transplant

method is that most of the seedlings can be used instead of throw-

ing the thinnings away.. There's no evidence that transplanting
stimulates a better root system.

3. individual Container Method: Seediings are raised in individual

peat, plastic, of paper (homemade) pots. A special potting mix
like vermiculite or peatlite can be used or you can easily make

your own (see p. 67). Two or three seeds are planted per pot and
thinned to one plant at the first true leaf stage. Big advantage

of containers is that root injury is minimized during transplant-—
.ings ‘

Whatever method you choose,; remember that care and management are more

important than the actual method.




501l MIXES FOR TRANSPLANTING

Stratght_scil_seldommakaa a good planting medium compared to a mix.
It's either too clayey (makes it tight and poorly drained) or too sandy (low
water holding ability). When confined in a shallow pot or seedbox, most
natural soll tends to bec0me very . poorly drained near the bottom no matter

' how many drainage holes you make——there s no soil below to provide a suction

force to draw the water away, and graviry by itseif isn t strong enough.

That's the main reason you should use an. extra coarse soil mix which will

/ > Ttz T Y === =_C

facilitate drainage yet still hold an adequate amount of moisture. Soil

mixes also are usuaiiy fighter than regonlar soil; mazking it easier to move

seedboxes around. .
"Here are a few recipes for ééil mixes (varlations are endless):

1. 1:1:1 sand—soil-compost. Modify the ratio to sult the

50il you're using: Well rotted manure can be used.
2. A 2:1 or 1:1 rice hulls-soil ﬁii, v . -
3. A l1:3 ééﬁafébﬁbéét mix. Rotted ééééﬁﬁgiﬁgégifiﬁéfé run

through a 174" mesh screen make great compost :
FERTILIZING -

Don't reily on compost alone to supply the needed nutrients, it's a low
analysis; slow release source:. Compost that's only partly rotted is not
adequate. .

Elants (makes 'em especially prone to damping—off disease. Use an NPK fer~
tilizer with a high P ratio (like 12-24-12 or 10-30-10). Aim for an appii='

cation equal to 80-1Q0 1bs. (kgs) N; 150250 1bs. (kgs.) Py0s, and 100-

200 ibs. (kgs:) Kp0 per acre (hectare): That's equal to 80 grams per sq:

meter of 12-24~-12 or 10-30-10 or about 5 level tablespoons (about 1/2 table~-
spoon per sq. foot).

- How-to Apply Fertilizer: Mix it in thoroughly with the sesdbox soil mix or
broadcast and work it into the top 4" of the nursery seedbed.

Nitrogen Deficiency: May show up after a few weeks due to the extra high
leaching losses occurring in shallow containers. Leaves start turning a
pale yellow. Water the seedlings with 1 tablespoon ammonium sulfate (or

1~1/2 teaspoons urea) dissolved in 1 gal: of water: Once should do it.
Wash off leaves with plain water afterwards. - :

SO1L STERILIZATIGN BEFORE PLANTING

todes: 1It's a mhst especially in the hot; moist trOpics. ﬂere are several

methods:




1. NON CHEMICAL:

Bolling Water: Convenient for small areas, like nursery seedboxes.
Really sock it on. :

Baking the Soil. Wet soil heats up. better, and the resulting -team

helps. An oven can be used for small amounts. For larger quaunti-

ties; use half of a 55 gal. drum split lengthwise supported over a

fire or use gaivanized roofing the same way. 1/2 hour at 185°F
does the trick; don't overcook the soil as it may release toxic

amounts of certain elements. One way of checking is to bury a

potato or sweetpotato midway down in the soil; when it's codked

the soil is ready (and you get a snack too)

c S
Steaming: Very effective;” - e

-~
A qh

Burning Debris on the Surface. burning rice straw or other resi-

dues on the soil surface is not an effective method.

2. CHEMICAL: Fumigants like methyl bromide, Basamid, and Vapam are

broad-sprectrum sterilants. Formaldehyde controls fungus and bac-
teria bgt not nematodes. See Pp. 150—152 for detsails. .

Whatever method you use; Eé sure ‘to seerilize the entire,soil mix (com-

post and manure included). Seedboxes shsuld be sterilized with boiling

water. Avoid recontaminating the soil with unsterilized implements,; etc.

CONTROLLING DAMPING-OFF DISEASE

stem..

-

Symptoms of Damping—off

Pre-emergence damping—off ‘at tacks the germinatlng seeds and can cause

- many toerot,e;iOWrgermination-(if-not due to_poor--seed)- may be a sign of

damping-off.

Post—emergence damping~of’ attacks mecdlings soon after they emerge

while ctheir stems are still young and tender. The plants collapse at the

base of the stem. A closer look shows a .ater soaked constriction of the

stem where it meets the soil. (High heat can sometimes cause a simllar |
girdling of the stem:) -

Prevention and Control

1. Soil ste:ilization should control 1t uﬁless thé soil becomes reo**'

soils

2. Seed treatment with a funglcide dust: - Use .Captan (Orthocide) or



® ' A ) T
Arasan (thiram). Provides good seed protectiOn but won't protect

the seedlings. Most coumercial bulk seed (as _opposed to packet
seed) is already treated; check the label or look for:a purple or

reddish tinge to the seed. NOTE: Demosan (Tersan, chloroneb) saed
treatment is highly effective on post—emergence damping—off as well

3. Keepgtheesoilgsurfacegdry, Avoid excessive shade and watering too

frequently; a continually wet soil surface is a turn-on for damping

off fungi. Water thoroughly once a day in the morning rather than
making several light waterings. R

s

4: Don't crowd piants!: Keep the rows a minimum of 2" apart and thin

plants as required: Overcrowdtng makes fcr spindly plants with

tender attack—prone stems. . ;

5. Keen em growing" Damping—off is only a problem during the fitrst
week or two of growth. After than; stems toughen up and become Te-—
sistant. Anything that slows down growth (lack of sunlight or.fer-

ttlizer;, etc.) is a no-no.

6. A fungicide 561l drench will help prevent damping-off 1f mo stefll-
ization was used; it'll also help control damping—off if an out— -

break erupts. Here's 2;recipes:
Pl

a. 1-1/2 - 2 level teaspooas (7-1/2 — 10 c:c:) of Captan (Ortho-
cide) per gal. of water. Apply at the rate of 1/2 gal. per sq.
yard (9 sq. ft:) immediately after-planting or as soon as
damping-off symptoms occur.

b. For cabbage and broccoli: a drench of 1 level tablespoon of .
PCNB (Terrachior, Brassicoi) + 2 tablespoons Captan SOW per
gal. of water appiied at t gal: per 50 sq. feet of seedbed S

immediately after pl nting.

PLANTING THE SEEDS

Use Adapted Varieties : :

Numerous varieties are available for each vegetable, but only a few are
adapted to any particular area.. Varieties very in their time to. maturity,
disease reslstance; and heat tolerance, etc. Check with your host coumtry

extension serv1ce for recommended varieties. DON T use CARE seeds eVEﬁ

old.

Run a Germination Test First . : .

Onice out of a freshly opened sealed can, seed can deteriorate rapidly
under hot; humid conditions. Test the germination by ‘either making a trial
planting or plading 100 seeds inside wet newspaper and counting the germina-

tion in a few days. (See p. 55 for storage tips.) '

-
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Planting Depth ‘ | , _

~ 1/4-172" (.6-1.2cm) deep for small seeded vegies: If too shallow; suil
~may dry out too quickly; 1if too deep, they may have trouble pushing through
> or may rot. Planting too deep 1s a common mistake.

Seed Spacing

Rows should be S5-7cm apart. There are 2 Ways of spacing seeds in the

1. biibblegthEmAQut,uniformly at about 15-30 seeds/foot (about 1 every

centimeter). Since you'll be thinning them progressively for a

final 5~7cm Spacing, you'll waste a bit, of seed unless you doubie
transplant.

2: Cluster planting: plant in groups of 3 seeds per group with 5-7cm

between groups; thin to one seédiing per group once the first true

leaves start forming: If care 1s taken to align the groups both in

the row as well as from row to row; blocking is greatly facilitated

(see next page): Use a board with mounted dowels to mark out the
holes.

3. -Container planting: 3 seeds per container and then thinned to one
plant each. ‘

Other Planting Tips

1. Firming the soll over the seed will help improve contact between
seed and soil moisture.

2. In some caSes, you can improve the emergence percent-ge of diffi-
cult seeds like carrots and lettuce by COVering t hem Dnly with a
‘thin layer of sawdust or rice hulls.

3. 'Covering the seedbox or seaedbed with a 5-10cm: thick mulch of straw

or grass (newspaper works too) helps hold in moisture and protects

agalust seed washout. However, be sure to remove the mulch as soon

4s seedlings start emerging to avoid leggy, weak plants and in-

= . creased damping—off problems. Before applying the hay or straw,

dry it oot well in the oyn to help decontaminate it from damping-

out organisms or use a Captan drench over_it. . You can also try

using a “grow through” 'mulch like rice hulls about lcm thick or

50.
\_‘

SEED LING CARE

‘1. Ovgrplanting and underthinning are common mistakes. You're shoot-
ing for strong, stocky seedlings, so overcrowding is a no-mo.

2. 1In high rainfall coudltions, & clear plastic canopy or removsbie
thatch roof set—up will be needed.

o , ‘.‘7- 193 - . 204
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During the e
under h:lgh

g_, this helps keep the 801 1 surface dry to

minimize damp:lng-rsff problems,

Insects: Malathion 50% or 57X 1iquid at a 3 cc/lit:er (2 teaspoons/
gal.) or Sevin 80% WP at 10 cc/liter (2 tablespoons/gal ) will con-

trol most ieaf feeding insects (Sevin won't control aphids well). :

Don't spray unless needed!

Leaf spot fungus diseases: use Maneb or Manzate (Dithane H—45) at

6 cc/liter (1.5 tablespoons/gal.) or Captan 5W atr 8-12 cc/Hter
(2-3 t:abi:espoonslgal ).

N

(p- 72)
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TiPS ON TRANSPLANTING VEGETABLES

I.  PRE~TRANSPLANT GUIDELINES

Size & Age of Transplants

M

Use only healthy, vigorous transplants. Over—planting and under—thin-
ning produce spindly, weak seedlings = so does too much fertilizer (espe—_

clally N) or excessive shade. Follow the tips above in "How to Grow Super
Transplants” and shoot for sturdy,; stocky seedlings that are disease—free:
In warm ciimates, Lt takes about 3 1/2-6 weeks to grow seedlings to

transplant size: Tomatoes, cabbage, broccoli, and leaf lettuce (leaf let—
tice 1s usually direct planted) are the quickest and pepper amd eggplant the
slowest: '

- Most plants are ready when they have 4-6 true leaves (l.e: not counting

the first 2 “seed” leaves). Size and appearance should be 1like so:

~ TOMATOES: 15-20cm tall; pencil thickness stem; gshould be stocky
' ~ (wider than tall) and not leggy.

CABBAGE: 6 leaf stage; use stocky plants.

PEPPER, EGGPLANT: 10-12cm tall:

Doi't use overly old seedlings; the growth check is much greater since
tiore roots are damaged during transplanting and older roots don't regenerate
as well. Also, old seedlings are likely to have stunted root Systems due to

confinement in a limited area. Tomatoes are gomewhat of an exception (see
p. 74).

“~Hardenlng and Blocking

‘Hardening toughens up seedlings and.prepares them for the shock of
transplanting; the process slows growth, inmcreases food storage, and tough-
ens up plant tissue: When transplanted, hardened g'lm'it_s___prnducé new roots
faster and are more resistant to.molsture stress and temperature extremes.

The hardening process should be started about 7-10 days before trams-

i. Exposing plants to below optimum temperatures for growth; not prac—
tical in the tropigs. -

2. Gradually reducing the water supply; but don't let the plant bed.
dry out suddenly or let the seedlings wilt severely. Blocking the
plants (see below) may be enough tc produce adequate hardening by
itself. : - .

Blocking consists of cutting the seedbox soil to full depth by passing

a sharp knife length-wise and cross-wise between the plants about 7-10 days
before transplantings. A 5x5 or 5x8cm plant spacing facilitates the opera~

—

#4an. Blocking lessens transplant shock in several ways: -




1. It keeps the roots of adjacent seedlings from entangling each other
; which causes iots of root loss when the seedlings are removed.
2. It stimulates root branching within the seedling's soil cube which
helps hold it all together when lifted out.

fore transplanting which causes little additional root damage.

Exposure to Full Sunlight

If the seedlings have been grown under partial shade due to intense

heat and sunlight, they must gradually be acclimated to full sun during the
2 weeks prior to transplanting. It's a good idea to use as little shade as
possible; overdoing it slows down growth, makes for leggy plants; increases

damping~off problems, and may cause increased transplanting mortality.

II. THE TRANSPLANT OPERATION

Weather Conditions: Transplant in the late afternoon or on a cloudy day -

it helps avoid severe wilting. Shading the transplants (see p. 74) for theé

first couple days is often necessary if heat and sun are intense.
Extracting the Seediings: Try to retain as much of the seedling's root sys-—
tem as possible when removing it from the seedbox. Blocking (see above) is

a big help; soaking the soil may help too.

Using a Starter Fertilizer Solution

A liquid starter fertilizer solution poured inmto the Efiﬁéfggﬁg hole

helps get the plants off and running again. Use a fertilizer with a high

ratio of P like 12-24-12 or 10-30-10, or 5-10-5 if possible (P helps stimu-
iate new root growth). Or use: E

Manure Tea: 1 part manure to 3 parts water. Probably not a quick re-

lease B8oiirce of P. ;

Recipe: 2-% level tablespoons of fertilizer per gallon of water

(8-15 cef/liter)s Don't expect it all to dissolve (using

hot water and mashing the fertilizer will help).

fore tramsplanting and let it drain completely before set-

Dosage: About a cup (250 cc) per transplant hole. Pour it in be-
. ting the plants.

Remember that the starter solution is only a temporary "fix", since the

amount of NPK applied is pretty small. In addition; a regular application

of NPK fertilizer should be placed im & half circle 8-10 cm deep ard 8-10cm
out from the plant's stem. Or you can try relying completely on a high rate
of manure or compost (at least 4 kg./sq. meter; half this for poultry and

sheep manure; it should be broadcast and worked into the top 15-20 cm of

soll about a week or two before transplanting).
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How Deep Should Transplants be Set?

ﬁ,,,,Eg%EEEEE; pepper, and cabbage family transplants should be set slightly
deeper (like 1-2 cm) than they were originally. Setting cabbage family

plants as deep as the first true leaves will prevent leaving lots of curly

stem above ground that might be broken by wind knocking the plants around.

Tomatoes are a very special case since any portion of the stem that 18
buried will form roots: In fact,; tomatoes love being set super deep in the
soll, since it gives them a better root .syStem. You can bury them deep by
setting them in vertically, but if the plants are very old and leggy (much
above 20 cm or so, use the horizontal method shown below, but be careful not

too _cold; poorly drained or very infertile. You can set plants 30-50 cm_
tall (way too old to be ideal) leaving only 10 cm above ground, and it'll
help turn back the clock.

Dori't be afraid to pinch off some of the lower branches in order to “deep
six" the tomato plants; they like 1it.

Setting the Plants In (Normal tomatoes and other)

~ Hold the plant gently (don't squeeze the stem) so the roots dangle down
vertically and aren't scrunched up. 1If the plants are container grown, take
off the container and loosen up the roots a bit. Set the plant in to the
‘proper depth and fill in soil so no air pockets are left. Firm the soil
around the plant to assure no air pockets (they cause roots to rot). -

Leave a slight depression around the plant (above 20 ci diatieter) to
help rerain water unless conditions are very wet.

Applying Solid Fertilizer: See Solls, Crops, and Fertilizer manual ,
ZPC7ICE§; Pp. 124-27. '

Watering and Shading

Water the plants well immediately after tramsplanting. If the soil is

dry, put on about 25 liters/sq. meter broadcast to help build up the mois—
ture reserve; the young transplants won't actually need much at once due to

their tiny root system, 80 you may have to water every day or two with a
much smaller amsunt in addjtion to this initial deluge.

: In hot, sunny weather, the plants will usually need shading

(possibly not if they were container grown under full sun) to prevent high
mortality from water stress: Make party hats (or comes - they're quicker)
out of newspaper or use banana leaves, etc. Put a ventilation hole in the .

party hats. Shade may be needed for several days and can be gradually with-
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fn most cases, a 10-15 cm layer of mulch around the plants ig very ben-

effcial. It reduces evaporationm of water; cools the soil (niot_good 1inm cool
weather), cuts down weeds, and eventually adds organic matter to the soil.
Mulch may attract termites (dry areas espectally), crickets, or slugs and

snails (wet conditions). It may also encourage “damping off" if placed too

close to young seedlings.

GUIDELINES FOR INDIVIDUAL VEGETABLES

Tomato . Cucumber
Eggplant Squash
Pepper onion

Cabbage & Chinese cabbage

There's no one right way to grow vegetables so the guldelines below are
very general. The specifics depend on the soil, climate, available inputs:

and equipment, and the farmer's management ability and capltal.

TOMATOES

Days til harvest: 55-90 from transplanting

Good yield: 276+ kg/sq. meter depending on conditions.

Determinate varieties are low growing and bushy; blossoms and frult develop

over a short period; and harvest lasts only 1-3 weeks. Indeterminates keep
on producing wmore leaves; stem, flowers, and fruits; harvest may last sev—

eral months if not cut short by diseases. Indeterminates are usually
staked. .

Choice of variety is very important “since there's much variation in disease

resistance; time til harvest, size and shape of fruits, amd use. Here are

some common ones - get local recommendations from the ministry of ag:
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I From trgps-  Digesse _ _ " Fruit Size

Eggiggg{ plantiyg) ResistanceZ,  Shape

Floradel (I) 77 4sy® Ty, graywall, gray leaf R
8pot Large, round

Tropic (I) 75 N, F;, v;, graywall,
gray jeat spot

Walter (D) 75 F1,2, grayvall, gray leaf spot,
radfgl fruit cracking

Better Boy (I) 72 VFN

Manapal (I) 75 Fi grgngii;;gfay leaf gpot "

Roma (D) 75 V, F (new strain also _ Small pear for
. resistant to namatodes) ~ canning, pasta
Chico III (D) 75 F (sets frult at high o
- temperatures) ‘

Growing Transplants: (ges section titled "How to Grow Super Tramsplants”)..

Ideal tranmsplant has 4.6 leaves (not counting original seed leaves), is 6-8"

tall with pencil thickpeSs Stem, and is stocky mot leggy: Allow 4 sq: in.
per plant in the Seedbox- ' o
Transplanting: Set them deeP so first leaf 1s just above soil. leggy
plants should be sSet eytTa deep (lay part of stem horizontally underground
after pulling off some of the lower leaves). Remember that tomatoes are one:
stem.

How to root cuttings: A quick way to produce transplants. Cut a 6" long

healthy sucker at a slant; dip in rooting hormone and ingert into a moist
medium like peatmoss, compost; etc. Will root in a couple of weeks.

jssom drop: Nite tegperatures gbove 75°F (24°C.) may cause blossom drop
in some varieties: Sgge with night temps below 55°F. Hot, dry winds may
cause blossom drop. . '

i. “I* = indeterminate, "D = determinate
2. F = race 1 Frusariym wilt, F, = race 2; V; = race 1 Verticillium _
wilt, N = nematodes} radlal frult cracking and graywall are physiologic

disorders . '

3. Dlsease resistance doesn't imply 100% immunity but only better toler—



Fertilizing

Seedbox: See: "How to Grow Super Transplants” or Soils, Crops, and

At transplanting: Use a starter solution (see "Tips on Transplanting”

or the fertilizer manual) as well as the usual solid fertili-
zer application (use half-circle method). Good managers can
profitably use up to 200 lbs: P305/acre (kgs:/Ha:) and

60-150 1bs:/A (kgs:/Ha:) K50. Total N can go as high as
100-150 1bs./A (kgs:/Ha:) but apply only 1/3 at tranmsplanting

and sidedress the rest 3-4 week intervals.
Sidedressing: Use N only unless under high rainfall or very sandy con-
ditions where K losses may be high: Apply 3040 1bs./A N

every 3-4 weeks.

Tomatoes are especially susceptible to Calcium, Magnesiud, boron, and
manganese defictencies.

Staking and Pruning

In the States; the tall growing indeterminates are staked while the

bushy determinates are often allowed to sprawl on the ground espectally if a -

protective plastic mulch is used). Under wet tropical conditions; staking
is often essential for both types to prevent fruit rot and follage diseases
being aggravated by ground contact. Instead of staking the bushy deter-

minate varieties, you could try heavy mulching with straw or rice hulls;
etc. « . .
 Under drier conditions, unstaked plants will usually outyield staked

. plants on a per plant basis, but allowing them to sprawl exposes the fruit
to more Sunscald than under staking: On a per area basis; however; staked
plants usually yield more, since they can be spaced twice as close as un-
Staked plants. Use stakes at least 1:6m long and sink them at least 30cm
into the ground. Best time to put’ in the stakes is right at transplanting.

Wire Cages: Cages 45-60 cm in diametet made from strong wire mesh (10-15cm

mesh) is ideal for supporting tomato plants. Concrete reinforcing wire can
be used, but cost is a big problem. The plants need no pruning with this

method. ’

Pruning: The main purpose of pruning 1s to facilitate staking and tying by

cutting down on the number of stems per plant. Pruning to a single stem
will speed up maturity by a week or two, but at the expense of ylteld.
Usually; pruning to leave 2-3 stems is ideal and also gives better foliage

coverage to protect the fruits from the sun. One way to obtain an early
initial harvest and later sun protection is to remove altl “suckers” (poten—
tial stems that form in the joint_between the stem and the leaf branches) up

to about 40-45 cm and let the others grow to form a canopy effect. A common

and effective pruning method is to let one or two suckers grow out from near
the plant's base to form a 2-3 stem plant. Note that each of these 2-3 ‘

stems will also produce further suckers which need to be removed; pruning is
a fairly continual process. A TIP: Allow the suckers to develop two side
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leaves, and then pinch off the shoot above the side leaves - it makes Eaf
better foliage coverage for fruit protection. Severely pruned plants (one
stem) are more susceptible to blossom éﬁd rot.

Nematodes: Tomatoes are especially susceptible to rootkrot riematodes (see
nematodes section of this tech reference package).

Diseases

Fusarium wilt, Verticillium wilt, bacteriul wilt early amd late

blight; gray leaf spot; Septoria leafspot, and several viruses are the mre

common problems.  Use resistant varieties whenever possible where the fungal

wilts are a problem. Benlate (beriomyl) as a soil drench (500 cc/plant of a

solution made of 1 gram Benlate per 3 liters water) applied in the trans-—

plant hole before transplanting has proven very effective as a preventative

against Verticillium (also helps with Fusarium). For leaf fungai diseases;

prevention applications of foliar fungicides should be made every 4-10 days

(depending on rainfall frequency and disease severity) beginning around

blossom time. Practice crop rotation (especiaiiy good for soil-~borne dis-—

edase coritrol) by fiot growling tomatoes, pﬂppe's; eggplant ; potato or tobacco

on the same ground within 3 years: Don't use tobacco products when working

with tomatoes-—it spreads tobacco mosaic virus: Wash hands well with strong

sodp, rubbing alcohol or skim milk (the latter is very ef fective) before

entering the field if you're a tobacco user.

Physiologic Problems

Blossom drop: see start of tomato section.

High temperatures: Nighttime temperatures over 85° (29.5°C) prevent ripenm-

ing fruit from attaining a normal red color.

Blossom End Rot: Water soaked spot at blossom end of fruit that enlarges to

cover up to half the fruit; usually hits when fruit is 1/3-1/2 grown. Most

. Common when a dry spell follows a period of rapid growth. Unusually heavy

rain, excessive N, wide fluctuatiOns in the water supply,,and heavy pruning

can also be factors. The main problem is really a calcium deficiency. Cal-

cium isn't moved from older to younger tissues, so it- doesn't take long for

a deficiency to injure new growth (i.e. the frult):; Control: Spray the

foliage once or twice a week when problems arise with a solution of 4-5 lbs.

of calcium chloride per 100 gals. water (4.8-6 grams/iiter). Higher rates

may biurn the crop. ﬁpply oniy during the period of unfavorable conditions.

Liming a very acid soil also gives good control (see the soils and ferti-
lizer manual).

-leéf Curling (Rolling): Some kinds are normal and are more pronounced.in

some varietieszf703grg§tering, proionged heavy rainfall, or severe pruning.
promote it: This normal curling consists of upward rolling of -the leaflets

on the lower leaves; making for a. cup-like-appearance.
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Graywall: Gray to grayish-brown blotches on the surface of green fruits;

also called “blotchy ripening.” May be caused by low light intensity, high

soil moisture; soil compaction; or cold weather. Resistant varieties are
the. best control. ° .

Cat-facing: Fruit shows a severe malformation and scarring at the blossom
end; fruit is puckered with irregular, swollen protuberances at the blossom
end: Thought to be caused by any serious disturbance (stress) during flow-

ering; 2;4-D herbicide damage can cause it too. Varlieties vary in their
susceptibility.

- Growth Cracks: The cracks can be either concentric or radial ¢down the _

sides) and are most common during high rainfall and temperatures which favor
extra rapid growth. Varieties vary in their susceptibility.. 1In dry areas, .

avoid irrigating tomatoes right before harvest.

Sufiscald: Due to sun exposure of the frult and very Common whefe plants
have been prematurely defoliated due to leaf spot diseases. Excessive irri-
gation or rain fall can also kill the older foliage. First symptoms are @

yellow or white patch on the side of the frult facing the sun; it may remain
yellow, but usually a blister-like area forms and later shrinks to a large,

grayish—white spot with a paper-like surface. Covering the’frults (if the
plants are sprawling and unstaked) with a light layer of straw helps: Sun-

scald is most comm e, green fruit.

Time til harvest: 75-100 days from transplant:

Good yield: 2-4+ kg/sq. meter depending on conditions

Characteristics: Likes hot weather; usually grown as an annual but it's &
- perennial; requires care in tramnsplanting; soaking seeds overnite improves
germination. .

Varieties: Purple, yellow, white fruits; small and large fruited varieties;
some are resistant to bacterial wilt, a very destructive disease.

Transplanting: Care is féiﬁiféaiékééﬁ as much soil as possible around the
Toots when the plants are pulled): Set out plants in the field when 12-18cm

tall. Can also be grown in 5 gal: containers.

Plaiits may need staking: Control plant size by pirnching off the growing
iiditi_;;

N

Fertilfzing: see peppers.
~

Diseases: Bactertal wilt, verticillium wilt, anthracnose. Don't plant egg~

plant, pepper; tomato or potato on the same ground within 2 years.

~o- Sl e e
__Insects: Flea beetles,; aphids, horiworms, lace bugs, etc.




PEPPERS (Sweet)

Time til harvest: 60-90 days after transplanting.

© Good yleld: 12,000 ibs./acre (kgs:/Ha:)

Characteristics: Not as heat tolerant as eggplant; hot peppers have better

heat resistance: Bell (sweet) peppers ripen from green to red, sometimes

iéiloﬁ. Night temperatufes above 75°F (24 C) or much below 60°F (i5—5°C)

natural blo$som drop occurs even at ideal temperatures so the plant doesn't

overload. Seed germinates slowly.

Transplanting: It takes 6-8 weeks to grow transplants; set out in field
when 8-12cm.

zing: Good managers can use up to 80+ 1bs. N, 80-200 1bs: P,05,

and 0-100 lbs. K, 20 per acre (kgs./Ha.) according to soil test results and _
capital available. Apply all the P and K at planting (unless K leaching is
likely to be high) and 173 of the N. Sidedress every 3—4 weeks afterwards

with about 30 lbs. N/acre (kgs./Ha:). Also use a starter fertilizer solu—""

tion at transplanting time:

Varieties: Here are some of the more common ones with their characteris-—
tics: g :
Yolo Wonder: Resistant to tobacco mosaic. Medium season: Yolo Wonder
L is a taller type with better fruit protection against
, sunscald. 78 days (fr. transplant) ‘
Early Calwonder: Earlj season with a medium thick wall. -Yields over a
shorter period.

Worldbeater: Thinner walled than Calwonder types, less Biocki in

shape. 70 days. . —_—

o

Florida Resistant Giant: Thick walled Calwonder type that 8 resistant
‘ ’ to tobacco mosaic.

Insects: Aphids, flea beetles, armyworms, leaf miners, cutworms, pepper
weevil, ‘

Nematodes: Susceptible to rootknot, sting, aﬁ& several otﬁéE types .

Diseases? Common diseases are mosaic virus; bactertal wiit B&éEéEiai leaf

spot, anthracnose, and several other leaf spots: Foliar fungicides will

control foltar spots if appiied reguiariy, use copper base sprays on bacte=--

rial leaf spots. Don't use tobacco y_products- while- working with pepperé,

wash hands thorough1y~before‘é—tering the field if you're a tobacco user to.

“avold spteading mosatc virus: To avoid bacterial soft rot, don't handle-

plants when wet and avoid wounding the frult. Practice crop rotation by not
plantlng pepper; eggplant; tomato; or potato on the same field within 2

years: o , . 0
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Sweet_vs: hot peppers: Sweet varieties are less heat and drought resistant

than hot varieties: Sweet varieties are usually harvested at the mature
green stage, while hot varieties are picked. at the matyre red stage (tot wax

' types are picked when yellow).

§ . CABBAGE

Time til harvest: 61-90 days after transplanting.

™ Good Yield: 2-6 kg/sq- meter

Characteristics: Prefers mild temperatures but passable yleids can be ob-
tained in warmer areas if heat tolerant varieties like KY and KK Cross
(hybrids) are used; mulching helps reduce soil temiperatute. Heads weighing
2-4 1lbs. are possible in warm weather while 4-6 1bs: heads are common when
it's cool. -

Transplanting: Transplants can be gfaﬁﬁ'iﬁfasaat 4 weeks and are ready at

the 4-6 leaf stage. If shooting for large heads; space plants about 20"
(50cms) apart, otherwise 12-16" (30-40cms). Use a starter_fertilizer solu-—
tion (see "Tips on Transplanting”) in addition to the usual NPK Solid ferti-

lizer. Set them firmly into the ground to avoid air pockets. '
Other tips: Cabbage 18 shallow rooted and easily injured by cultivation

deeper than 1-1/2". large heads sometimes split during bot weather; split=

ting can be prevented by harvesting a bit early or twistiug the plant 1/4-

1/2 turn near maturity til you hear $ome roots snap — it'll slow growth.
Some variety hybrids are available. -
Fertilizing: Good managers can apply up to 100-120 1bs. N (1/3 at trans-
planting), 60-150 1bs. P05; and 60-150 1bs. K0 per acre (kgs:/Ha). _

Apply the remainder of the N in 1-2 side-dressings. Cabbage is susceptiBiE

to magnesium, sulfur, boron, and molybdenum defictencies:

Insects: Cabbage loopers, diamond back moth caterpillar; aphids; leaf

miners, cutworms, wireworms. Try Bacillus thuingiensis (Dipel, Biotrol,

Thuricide) for loopers, diamond back moth, imported cabbageworm.

Diseases: Bacterial black rot (Xanthomonas), bacterial soft rot, and leaf

spots like Alternarla, Cercospora, and downy mildew. Foliar fungicides will
help control downy mildew and leaf spots: Don't grow cabbage family. members
on the same land within 2 years of each other if possible. Club root amd

Fusarium yellows are 3 other soil-borne diseases.

. .. S s
B Nematodes: - Susceptible to rootknot; sting; cyst, and several other nema-
~— " todes. '

~ Consider growing COLLARDS: Collards are a non-heading cabbage and have 2

advantages: They're much higher in vitamin A (50-60 times higher) than cab-.:

control is easier since there's no head for them to hide in:

bage, tolerate heat better, and can be harvested leaf by leaf. Cabbage loop




CHINESE CABBAGE

Time til Harvast: 70-90 days after direct seediﬁs

Characteristics: One of the easiest and most productive vegies in the trop—

ics; although it prefers cooler weather: Tolerates direct fietd planting

well. Doesn‘t store or ship as well as cabbage. Can be cooked or eaten

,,,,,,,,,, — <

fresh. Forms a semi~loose cylindrical head. Can be harvested at maturity

when heaus are 6-9" across or you can pick the outer leaves as. they reach
about 6-8" 1in length new ones will continue developing for many weeks.
Once the heart starts to form, tying the leavés together at the top and bot-

tom will help blanch (whiten) the leaves.

»

!
~

Time til harvest: 45-65 days .

Characteristics: Prefers hot weather but doezs best under low hﬁmidity; good
root system but easily burned by fertilizers -

Fresh market (slicing) vs. pickling cucumbers: Most pickiing cukesrare i
black spined while fresh market ones are white spined. WS varieties turn a
creamy color when mature; but BS varieties turn yellowish orange instide.
Fresh market cukes are long and narrow while pickling types are short and

fat, but they can be used interchangeably.

Flowering and Frﬁiting. Most of the standard open—pollinated varieties have
a mix of male and female flowers (monoecious). Male flowers open f£irst but

don't set fruit.“ Feiale flowers open about a week later——you can tell 'em
by the miniature cuke right beneath the flower. Many of the new _hybdrids are
gynoeciocug—~they have nearly all female flowers; they're packaged with a few
normal seeds (dyed for identification) to supply pollen. They have higher

yield potential and often better disease resistance. All varieties are pol-

linated by bees, and commercial growers in the U.S. use 1 hive for every 3-5

acress Apply insecticides only in the late afternoon (when bees have re-

tuined home) to avoid bee kill during flowering. Don' t uge Sevin since its

residue is toxic to bees for 7-12 days.

Varieties: Here's @ 1ist of some of the more common fresh market varleties
and their characteristics: : '

'Ashlei:, Open-pollinated; dark green, 7-8" long, earty to midseason; resis-—
- tant to downy mildew, fairly tolerant to powgery mildew., Until

recently, all varieties were of the vining type: Now there are
several bush varieties which take up less sgpace.

SRR R IT
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Poinsett: Dark green; 8-8-1/2" long, mid-season; tolerant to downy
_and powdery mildew, anthrancnose, and angular leaf spot
{bacteria). Open-pollinated.
victory: A gynoecious hybrid, 7-8" long, dark green, early variety,
- resistant to down mildew; moderately tolerant to powdery

mildew, scab, anthracnose, aﬁd angular leaf spot. °

Gemini: A gynnoecious hybrid; draw green, 7-8" long, mid-season;
tolerant to downy mildew; powdery mildew, scab, mosalc; and
anthracnoses : . ' B

Sprint: Da-k green gynoecioas hybrid, 7-9” long; high tolerance to

: sczb; tolerant to angular leaf spot, cucumber mosaic, downy

mildew, powdery mildew; and one race of anthracnoses

Slicemaster: Gynoecious hybrid, dark green, early variety, 7-9" long;
high tolerance to anthracnose, scab, mosaic, -angular leaf

spot, and dowuy and powdery mildew.

Row ve. Hill Planting—Trellising uses less space and produces @ore
attractive fruit (straighter). . o

-

'Row_planting i+ the best system when trellising is used. Plant 4-5

seeds per foot and thin to one plant every 10-12" with the rows 4-5 ft:
apart; Plant on a slight ridge, espectaily during the rainy season. Use
3-ft. rows tf trellised. .

In hill planting, sow 6 seeds per hill and thin down to 3 with the rows

4~5 Ft. apart. The "hill" should be a slight mound, but first dig out a

2-ft. diameter hole about 12-18" deep and fill with well rotted manure of
with compost about-half way up. Mix in soil and build up the mound so it's

aboui 3" or 80 above ground im the center (don't make it too high or it'll

tend to dry out quickly). Space the hills about 3 ft. apart. Hill planting
makes for easier watering.

?éttiiiziﬂg: see ﬁqﬁisﬁ next page.

Insects: Cucumber beetle, vine and fruit borers, aphids, leaf miners, flea
beetles, stink bugs; cutworms, armyworms. :

piseases: Downy mildew (likes high humidity), powdery mildew (more commwon

under low humidity); cucumber mosaic virus (transmitted by aphids from wild
host plants and other cukes), angular leaf spot (use copper base fungi~
cides); scab and anthracnose. The mildews; scab; and anthracnose can be

controlled with fungicide sprays.

Other tips: Traid vines iniéfﬁﬁéiféﬁiéé keep them out of pickers' way~-
stepping on them greatly reduces the yield. Harvest starts about 7-10 days
after female flowering.

- a

Bitterness: Most likely caused by lack of H30 or too much variation in

soll moisture. -
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SQUASH

Time til harvest: . 50-60 days (summer squash)

85~125 days (winter squash) | .

~

the young :itender stage; winter squash types are picked. in the mature hard ,
stage.. Zucchini and Yellow Crookneck are summer squash types; butternut and
acorn squash ére _winter tiﬁéé. Eéch _country has many native v&riétiéé

resistance). )
ﬂining V5. Buéﬁ 6ériétié§. Vining types need 8-10 ft. between rows,vbush
types need about 5 ft. between TowS.

* 6

flowers; only the females produce squash. Pollination is by bees.i Coﬁmer-

clal growers in the UsS. use one hive per 3-5 acres. Apply insecticides in
the later afternoon when bees have gone home to reduce bee kill, don't use

Sevin during rowering since its residue is tcxic to bees for 7-12 days.

g: Use the "hill" method as-with cukes and piant 6 seeds, tﬁinning
down E?,?,P%aﬂﬁ§f, Plant vine-types in hilis 3 ft. apart with about 8-10
ft. between rows; plant busﬁ types in hilis 3 ft. apart with 5-6 ft.

between rowss

I
Fertilizer: " Good ranagers can use up to 75-100 1bs. ngHa. N/acre )
.(kgs./Ha.) with 173 applied at planting along with 50-125 1bs./A (kgs./Ha.)
P05 and K70 according to the soil's estimated P and K status. Use
s~ the half-circle method at planting and make it 3-4" deep and 4" from the
seeds. Instead; you can broadcast the NPK fertilizer over the hill and work
it in well (use this method if you have chucked in a lot of organic matter

vhen making the hiil; it'll help protect the broadcast P from tie~up).

Insectsfehiseases,4Nemntodes. See cukes

‘ L ONIONS

“Time till harvest: 100-140 days (bulb onions)

45-60 days for green onions

Good yleld: 1.5-6 kg:/sq. meter (bulb onions) B
. . -
Bulb vs. Green Onions: Bulb varieties can be: eaten as green onions if

harvested early (plént eﬁ close together so thEi 11 form long white §téﬁ§

types are sometimes called scallions.
& :




N
Daylength and Bulb Proddction: Some onion varieties need long days (14
hours or more) to bulb. Bermuda types will bulb under short days but

Spanish and American types won't. If you're closer than 1atitude 24° to the

Equator,; daylength never exceeds 14 hours even on the- longest day. Bulb

onions usually do best 1if planted go that bulb maturation occurs daring the
time of the. year when daylenth is increasing.

Bulb Onion Varieties: Bermuda~onions store poorly (yellow types store

better than white types bit still mno more than a few weeks at best). Here

i varteties and their characteristics.

Flat bulbs, soft-mild; short storage life.
9.4

Red; resistant to purple blotch disease; pungent; stores
well. '

Red Creole C=5: Red Bkinned, resistant to purple blOCCh éﬁiii; very
pungent, stores well. '

Texas Grano 502: Large size: yellow skinned; stores well.

Granex: ﬂybrid, very resistant to pink root disease. Both ?élloﬁ'and -

white skinned varieties are available.

' _Excel: Amber skinned, medium size, very resistant to pink root
: disease. ?1

: Earlz Grano: Straw colored, soft-mild, short storage life.

Direct Planting vs: Tramsplanting: Direct planting bulb onions speeds up

, maturity by about a month. The cacch is that onion seedlings need abundant

and uniform moisture which is more easily provided in a nursery seedbed.

Weeds are also more of a problem with direct planting. Onions are ready for

transplant when stems are aWout pencil size.

transplanting) and 50-150 1bs: P205 and K20 per acre (Egs.]ﬂa ) de=

pending on the soli's P and K status. Use the band method and place the NPK

fertilizer 3-4" deep and 2" from the row (2—3" if transplanting).

Ingsects: Thrips, leaf ﬁinérs, cntﬁorns; Wireworms’

.

Diseases: Purple blotch (Alternaria) Botrytis leaf blight, and downy

mildew can be controlled with foliar fungicides, pink foot can be controliled

Nematodes: Onions are very susceptible to rootknot, Bting, and several
other types of nematodes.

N\ O
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s Emergtng seedlings are very easily damaged by windblown par-

ticles like sand so windbteaks may be needed in some cases. Maintaining a

uniform moisture content is especially important once bulbs start maturing;

water should be cut down during maturation since éxcess water encourages the



BEANS, green: Harvest bush beans while the pods will still “snap

WHEN TO HARVEST VEGETABLES ) e

and

BEETS:

BROCCOLI :

S—

. CABBAGE:

before they become lumpy. Bush bean varieties have a harvest
period of about 2-3 weeks; pole (vine) varieties have a 6-8 week

harvest period; and the pods are picked when large and thicke

Ready to harvest as' soon as they're 1-17/4-2" in dfameter (about

golf ball size). Sugar content increases with age but so does
toughness. : )

Harvest just after the individual flower buds become distinguish-
able but before the clisters begin to open and turn yellow. Cen~

ter head is usually 3-6" across; side shoots continue developing
after center .head is cut and will reach 1-3" in diameter. Making

a slanting cut may help prevent stem rot.

Can be harvested as soon as the head has formed since flavor

doesi't change much with maturity——you'll sacrifice yield though.
Use a sharp knife and cut close to the head. Heads will some- _
times split during hot weather when large; twist the plant about
1/4-1/2 turn til you hear some of the roots snap——it'll slow
growth and reduce splitting (do it near maturity). If bacterial

soft rot is a problem, dip knife and stem of cabbage in a 1z
solution of household bleach in water (10 c.c. bleach per
liter).

Harvest can start when the roots are about 1" in diameter at the

crown; don't let 'em get more than 1-172":

CANTALOUPE (Muskaélon):: A common gulde is the ease of melon removal from

the vine; fully ripe ohes (called "full slips”) separate easily

and leave a clean stem cavity; full slips have poor storage life
except under refrigeration. Half slips are less mature and take

more pressure to detach (about half of stem next to. the melon
remains attached) and store longer: Both full and half 8lip

melons are fully netted and the color has changed from cucumber

green to mottled green and light yellow.

CAULIFLOWER: Timely harvest is important to prevent ricey or fuzzy curds.

il

1f weather is warm, heads can mature within 3-5 days after

blanching (see below) starts but can take up to 2 weeks in cooler
weather. Mature heads are fully developed, compart, and clear
white; about 6" is the best size for harvest: Use a large knife

to cut the heads from the plarnts and leave one or more sets of

leaves attached to protect the cirds; avoid overmature, open

heads.

Blanching: Cuid becomes discolored and sometimes off-flavored if ex-

posed to sunlight; when small, they're protected by the inner
1ggggs§ as curds enlarge; in ﬁbét7varie;ig§7§hggigggge7ghé inner
leaves apart; so blanching is needed. Gather longest leaves to-

gether over the curd and tie with soft twine; since the plants



mature at different rates; you'l] need to go through the fieid

every 2-3 days to do blanching. using different color tYiE§7?§Eh

day will aid in maturity detéction. Soiie self-blanching varie-
ties are available. '

CHARD,; Swiss: Harvest outer leaves first as they reach tender maturity

(blade will be about 6-10" long); new ones will continue
developing.

CHINESE CABBAGE: There are 2 ways to harvest Chinese Cabbuge:

1. Harvest when heads are solid and é:é“ across. éut ﬁith a

or dirty leaves around the outside., It doesn t store or ship

as well as regular cabbage; the heads can be packed loose in
boxes or first rolled in newspapera Letting the heads Wilt

2. Harvest the outer leaves as they reach about 6-8" in Iength'

new ones will continue developing for many weeks. They'ii

also be much higher in vitamin A due ‘to’ better -sun_exposure

(i.e. compared to the paler leaves inside a head):

s Pear): 25-30 days after fruit set.

1. Harvest outer ieaves when full size but still ténder.

9.  Harvest the entire plant at once before leaf stems become

tough and fibrous.

CUCUMBER: |Fresh market (slicing) cukes can be picked at any size, but a

‘medium size, dark green cuke is _best. Don't let them reach the
full yellow ripe stage since 1it'll reduce total yield. Picking

should be done every 2-3 days; hold the vine and twist off the
fruit (pulling may damage vines). :

EGGPLANT: Higher total yields are attained.if the fruits are picked before

reaching full size; they're ready anytime after the fruit is 173

size with-skin showing a slick luster; skin should be firm to the

touch. If the seeds are brown or the skin remains indented after

being preéessed with the tiwmb, it's over-ripe. Cut off the fruit,

don't pull, leave the calyx (cap) attached to the fruit. Handle

earefully to avoid bruising.

GARLlcw Ready to harvest after the tops have died; in rich soil; tops may

rieed to be :broken over to prevent too much top growth. Plants

are pulied and placed in windows with tops covering bulbs to pre-

vent sunscald. Curing takes several days and can be done indoors

if rainy.
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LETTUCE:

]’ i i i ’s’ i 'f! E 5 D’ . i .

Leaf lettuce is ready as soon as the leaves are big enough; the

entire plant can be harvested or you can prolong the harvest (up

to 2 months or more) by picking the outer leaves as they
develop. :

NEW ZEALAND SPINACH: Pinch off about 3" of branch tips with leaves; more

OKRA:

ONIONS:

RADISH:

' SQUASH:

side shoots will keep appearing.

Pods are usually picked 3-5 days after flowering when 2-3" long;

pick pods daily to keep plant producing and to avoid overmatur-—
ity: Okra deteriorates rapidly after harvest.
Can be harvested either ‘as green bunch or mature bulbs; suitable

for green bunch harvest from the time they're pencil size. As
mature bulb stage nears, some of the tops will fall over at the
neck. Break over all tops at this time to assure uniform matur-—.
ity. In the dry season, they can be cured in the field—shade

_the-bulbs with the tops to minimize sunscald. ~ Ofé half to ome ~

inch of top is usually left on the bulb to prevent disease
entrance. :

Once way to speed up maturation and get larger ulbs is to break

over the tops when the outer leaves turn yellow; 2 weeks later,
loosen the bulbs by pushing a spading fork beneath them and 1ift-
ing slightly; in another 2 weeks; lift them out after they're
dried; spread out in a warm; airy place for a few days to cure,

theri braid 'em together and hang 'em up.

Bell peppers are usually picked while still green (before they

turn yellow or red); they can be harvested for home use when
quite young; but the fruit will wilt quickly: Cut; don't tear
the jfruit from the plant and leave a portion of the stem on the

fruit.

Can be harvested at any size but usually best to let them grow to
full size (until the vines die off), barring market considera-
tions. The vines should be dead before harvest for 2 reasons:
(1) So the skins will “set” (harden); (2) To prevent transfer of
late blight spores from the vines to the tubers which can cause
them to rot; vines can be killed by topping or with Gramoxone or
Reglone. Handle carefully to avoid bruising.

Harvest can start as soon as they reach small acorn size. Once s-

diich bigger tham 1%, they begin to split and get hot and pithy.
Normal harvest is 3-4 weeks after planting. Use the tops as

greens (much higher in vitamins; minerals).

Summer varieties like Zucchini and Yellow Crookneck are ready

when the thumb makes an imprint.on the skin; winter types are_
ready when the skin resists thumb pressure; cut off the fruits,

don't twist or pull (avoids vine damage) .



SWEET POTATOES: Best way is to dig up a few and see if they're the slze

you want; small fruits have more flavor and are easler to bake;
large tubers mean larger ylelds. Yellowing of the lower leaves

is usually a sign of approaching maturity.

TOMATO : For canning and pasta; harvest fully ripe; for local markets,
- pick at the hard ripe to pink stage. For distant shipping; at
the mature green stage. The longer they can be left on the vine,
the higher the quality. Mature greens ripen in 6-20 days at 70°F

and don't color faster at higher temperatures; keep out of sunj
ripen best in dark. ’

Mature green test: Cut cross-wise with a sharp knife; 1f the

seeds give way without being cut, it's mature; fruit also has a

brownish ring at the stem scar after the calyx (cap) 1s removed,
and the light green color at the blossom end. has turned yellow
green. :

Hard ripe stage:: nearly all red or pink but flesh is firm.

_—__‘_’__’___"__,_;_ — T T T T

Over—ripe: Fully colored but soft.
Leaving fruits on the vine won't reduce ylelds.

TURNIPS: When roots reach 2 to 2-1/2" in diameter; use the tops as greens;
they ‘re much higher in vitamins and minerals. ’

WATERMELON: Don't harvest immature or won't have good flavor or color;
here's several tests: ‘
1. “Thimp" test: Green ones have a metallic ring; mature. ones,

a muffled sound.

2. Watch the tendrils (pig.tails) on the stem mnear the fruit;
the 1st tendril going to the fruit will die (wither) first,
but don't pick yet; wait til the tendrils on either side of

the one attached to the fruit die.

3. Watch bottom of melon where it rests on the ground; when it
changes from white to light yellow with little or no greem,
it's ready.

4: The melon will lose its shine and have a slight cast to it.

.Leave about 2" of stem attached to the fruit whem picking.

1
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INTRODUCTION TO INSECTS AND INSECT CONTROL

How Insects Damage Plants

Insects can often be identified by the type of damage they cause:

1: Chewing and Boring Insects

a. Caterpillars are larvae of moths. They damage planté by feed—
ing on leaves and making holes in them or by boring into
stalks; pods; and maize ears. The cutworm caterpillar is

unusual in that it lives in the soil and emerges at night to

cut off plant stems near ground level.

b. ﬁeetlea feed on plant leaves and chew holes in rhen; some~ref;:;*_

deposic eggsfinside.fﬁCertain beetles can also transmit
bacterial and virus diééaééé;

C. ﬁoét Béétle larvaerlike whiteggrubg, wireworms, and rootworms
live in the soil and damage roots and the underground portton

of the stem by chewing or boring. : A few beetle larvae such as:

those of the Mexican bean beetle and Colorado potato beetle {

mites,have piercing,and sucking mouthparts and feed on. plant

sap sap from leaves, pods,; and stems. They transmit a number of

plant diseases; especially viruses. Sucking insects do not

make holes in the leaves but usually cause leaf yellowing,

curling, or crinkling.

Insect Life Cycles

A general understanding of insect life cycles will also help you iden-

tify insect problems in the field. Beeelenfandgmotha go through a complete

metamorphosis (changes in form) of 4 stages, while aphids, leafchoppers,

whiteflies and other sucking insects go through only 3 stages.

(Adult stage) N (1arva)
~ MOTH —————————-3»EGG ————————- - CATERPILLAR ———-—-———-3PUPA
(Does no damage) (Usually feeds on leaves) (Dormant stage;
- ' turns into a
moth)
(Adult stage) o
- BEETLE ——————- »EGG —-—-——-—-P=LARVA - 3> PUPA
(Feeds on : (Grubs, wireworms, : '(Dormant stage;
leaves; pods) rootworms; etc. _Feed turns into a
on plants roots.) _ beetle.)
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(Adult stage) - o
APHIDS, LEAFHOPPERS, ———-————< I=ECE ————————— . > NYMPH

STINKBUGS, WHITEFLIES, (Looks like a miniature
OTHER SUCKING INSECTS adult; sucks sap also;

turns into the adult
stage.)

I1. HOW TO IDENTIFY INSECTS AND THEIR DAMAGE

1- BE OBSERVANT! Troubleshooting takes practice, but a sharp eye is

essential. When walking through a field, closely examine the  _
plants for insects or their damage symptoms. Check both sides of
the leaves since many insects prefer the undersides of leaves. A

magnifying glass can be very helpful.

2. Identifying Insect Damage:* Very often you'll be able to identify

insects by the damage they cause.

2. Holes in leaves: Caterpillars; beetles; crickets; snails, and

slugs; snails and slugs aren't insects but do attack plant

follage (look for slime trails on leaves). Caterpillars leave

green or browi sawdust—like excrement:

b. Wilting: Soil insects like white grubs and wireworms if root

feeding or tunneling of the underground portion of the stem has
been serious; stem borers. Remember that wilting can be caused

by other factors too: dry soil; very high temperatures, root

rots, bacterial and fungal wilts; and nematodes.

(1) .Dig up the affected plants and check the root system and

underground portion of the stem for insect and disease

(2) Slit the stem lengthwise with a pocket knife and check for

¢. Leaf curling, crinkling, or yellowing: Sucking insects, espe-
cially aphids, leafhoppers, and mites;: Viruses and sowme nutri~

ent deficlences also produce these symptoms. Nematodes and

poor drainage cause yellowing toos

3. Identifying Insects: Spend time with locally experienced extension

workers in the field and have them point out the prevalent crop

insect pests (and bemeficial predator insects) in your work area.

Seek out host country or regional insect guides such as extension

bulletins. The publications listed below-are also very useful:
1Insect Pests, a Golden Guide, Geo. Fichter, Golden Press, New York.

Available from Dept: M; Western Publishing Co., 1220 Mound Ave:,

% Refer also to the troubleshooting guide to common crop problems om pp.
158-162. '
- 215 -
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‘Ractne Wisconsin; U.S.A. 53404: $1.95 plus postage. A good gen—
eral guide that includes wany insects with their scientific and
COmon- names . -
Agricultural Pests of the Tropics and Their Control D. ﬁiII,
Cambridge Hniversity Press,ggondon, 1975.

\\ Cali, COLOMBIA. $5.60 plus postage.

III. THE USE.OF SCIENTIFIC NAMES FOR INSECTS

Each insect is known by many different local names throughout the

world; which can make proper identification confusing. Fortunately, ail in-

scientific names derived from Latin.

Example: The corn earworm ' has been given the scientific names of

Eeliethisgzea. The firsc word of the two part name refers

to the insect's genus and the second part of its species.

Host country agronomists and extension workers may often refer to insects

using their genus such as “"heliothis". Farmers will usually use local names

for insects. Since this genus-species is being’ continually _revised; an in-

gsect may have more than one commoniy used scientific name; for example, the

fall armyworm has had its scientific name changed from Laphygma frugiperda

to §podopterau£rugiperda. When referring to seéveral insects of different

species that are all within the same genus; publications will often place

the abbreviation "spp:” after the genus. Thus; Heliothis spp. refers to .

several types of heliothis caterpillars.

1V. METHODS OF INSECT CONTROL AND THEIR EFFECTIVENESS

1, chemical, and inte-

_ Let's compare the éfféctiVénéés of non—chemica

NON-CHEMICAL METHODS

Natural Balance

Many natural controis &&E to keep insects in balance:

] I T
1. Weather factors like temperature and rainfall can restrict the dis-

tribution of an insect species; for example, mites and 1eafhoppers

are usually more prevalent under dry conditions.

2; GquAaphic barriers like 1arge bodies of water, mountains, and

deserts can also limit insect distribution.

(L]
.

Frogs, toads, lizards, moles, and birds are some of the many
animals that feed largely on insects.

4
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predator insects like praying mantis also eat beneficial insects as

well, however.

certain pests which are killed by the developing larvae: Some

5. Insects are also attacked by viruses, fungl, and bacterta which .
help keep populations down.

As agricuiturat activities have increased, mad®y of these natural

balances have been upset and can no longer be relied upon to keep harmful

insects under control. Monoculture and the existence of vast areas under;

cropping have led to marked increases in a number of insect pests. Many of
. the traditional crop varieties, despite their lower productivity; have bet—

ter insect resistance than some of the improved varieties: Indiscriminate
use of pesticides has also resulted in an actual buildup of harmful insects

tn some cases. . ¢

S

Biological Contiol

Biological control is ‘the purposeful introduction of predators, para-

siteés; or diseases to combat a harmful insect species. About 120 different
insects have been partially or completely controlled by this method in vari-
ous parts of the world. Microbial inmsecticides such as .Bacillus thuringien—
sis (effective against a few types of caterpillars) are now commonly used by -
farmers and gardeners in many areas. Unfortunately; biological control mea-

sures are presently effective against a very small portion of harmful insect

Gultural controls o

Cultural controls such as crop rotation, intercropping, burying crop N

residues, timing the crop calendar to avoid certaln insecggiiggqﬁg6§ﬁfélliﬁ§
weeds_and natural vegetation that harbor insects are all effective control
methods for some insects. In most cases, however, cultural controls need to

be supplemented by other methods.

Varietal Resistance

sects. For example, maize varieties whose ears have long; tight husks show

Crop variétiééuvagygcoﬁsi&éféﬁiiiiﬁ/fﬁéif resistance to certain in—

good resistance to earworms and weevils; CIAT found that some bean varieties

were relatively unaffected by leafhopper damage during the wet season, while
others suffered yield losses up to 40%: Screening for insect resistance is

an important part of crop breeding programs.

"Organic” Controls "\ .

"Organic” control refers to non—chemical methods in general, including

the application of homemade "mnatural” sprays made from garlic, pepper,
onions, -soap, salt, etc.; and-thel use of materials like beer to ki1l slugs
and wood ashes to deter cutworms and other insects. Some of these "alterna-

tive” insecticides are slightly to fairly effective on small areas like home

gardens and where insect populations are relatively low. They are seldom

feasible or effective on larger plots; especlally under tropical conditions

that favor insect buildups
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CHEMICAL CONTROL

Chemical control refers to the use of commerical insecticides in the
form of sprays, dustsg; granules; baits; fumigants; and seed treatments.

While some of these insecticides like Bacillus_ thuringiensis, rotenone, and

bave been developed through research.

Advantages of Insecticides

1. Rapid action. L ; . i

2. They are the only practical means of control once an insect reaches

the economic threshold of damage on a commercial size piot.

effectiveness, and application methods.

4, iThey are relatively inexpensive, and their proper usage can often

return $4-$5 for every $1 spent:

3

1. Insect resistance to- pesticides is a growing problem. In léél—

about 60-70 species had developed resistance to. certaln_products;

and the number had increased to around 200 by the mid-1970's.

2: éﬁEBEéaEE of secondary pests: Few 1ﬁséct1c1aé§ kill 511 types 6f

For example; continual use of Sevin (carbaryl) in the same field
may increase problems with some types of aphids which it doesn't

3. Damage to- non—target sgecies such as beneficial predators, bees,
and wildlife. : ‘

4, Residue hazards: Some chlorinated hydrocarbon compounds like DDT,
Aldrin, Endrin, Dieldrin, and Heptachlor are highly persistant in
the environment and may accumulate in the fatty tissues of wild—
1ife, livestock, and humans. It's important to realize that many

other insecticides are broken down into harmless compounds fairly
rapidly.

Immediste toxicity: -Some insecticides are extremely toxic in small
amounts to humans and animals: Aéain, it's important to realize
that insecticides vary greatly in their toxicity.

wn
o

éurrenifstatus,of,insecticide Use

s

At the present time and for the immodiate future, insecticide usage

'k .

reference crops. For this reason, we urge all ag field workers to learn the

basicip;incipleslof _safe and effective insecticide application. ‘Even though

ynu may be personally opposed to these chemicals; you should realize that

farmers throughout the tﬂe's are using them, often in an unsafe and indis-—
\

~
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.

criminate manner. Most of these counttries have few, if any, pesticide regu-

lations or restrictions on environmentally harmfully products like Aldrin or
highly toxic ones like Parathion. By instructing farmers in safety precau-
tions and in the appropriate choice and use of insecticides, the incidence

of human poisoning and possible efivironmental damage can be greatly re-—

duced. .

INTEGRATED PEST CONTROL

The disadvantages of total reliance on insecticides have glven rise to
integrated pest control or pest management which involves the judicious use
of these chemicals based on the following guidelines and principles:

1. The developuent and use of cultural and other pon—chemical control

fiethiods to avoid or reduce insect problems.

2. (Economic 1d) Determining crop tolerance to pest damage
based on the principle that complete freedom from pests is seldom
necessary for high yields: §g§gli éll plants can_tolerate_a sur-

prising amount of leaf lcss before ylelds are seriously affected.

3. The appropriate timing and frequency of treatments to replace rou-

‘tine, preventative spraying. Treatments aré not initiated before
the particular insect has reached the economic damage threshold

which will vary comsiderably with the species. Insect scouting and

population counts are an essential part of this system.

 The advent of integrated pest.control dates back to the early 1970's,
and much of the efforts have been directed at cotton where insecticides fre-

quently account for up to 80% of total production costs. Some remarkable
successes have been achieved with other other crops as well. In terms of
the reference crops, integrated pest control is still in the very early
stage; especially in the LDC's.’ ' a

~
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SOME_“ORGANIC" (NON-CHEMICAL) PEST CONTROLS

CUTWORMS: Place a collar made of cardboard or a paper cup around the stem

80 that it extends from about 2 cm below the soil surface to about 5 cm
above ground. Don't place the collar deeper or you may restrict the root
system of the transplant: Wrapping the stem with several layers of news-—
paper or a couple layers of tin foil works great too. So do small juice

cans or beer cans cut down to the right size.

SLUGS & SNAILS: Stale beer (or water and yeast) placed in shallow pams in’
the garden is very effective at attracting and drowning the critters. -
However, if the container is placed on top of the mulch, slugs are unlikely

to reach it. Other remedies are:

1. Place a wide board on the ground in the late afternoon. By nmext

them.

2. Sprinkling coarse sand, wood ashes, lime; or diatomaceous earth

around the plants' base will repel them. (Caution: too much lime

may raise the pH too much.) ’ ”

3. If using mulch; keep it several inches away from, the plant rows;
slugs like to hide and feed under 1it: :

a

4. Keep the field clean of weeds and debris:
 ANTS: Pouring boiling water over nests is very effective for fire ants.

1. Crop rotation: Sometimes difficult or impractical dince most types

of nematodes have many crop hosts (see section on nematodes later

on in this tech reference package). B

2. Resistant crop varieties: Varleties of a crop:will vary in their
resistance, and some (i.e. Roma . VFN and Better Boy VFN tomatoes,

Nemagold sweet potatoes, and others) are good enough to rate the

name “nematode resistant variety”. Check out what's available in
your host countrye. ' , ‘ 0

3, Plowing up roots of nematode infested crops right after harvest.

will expose them to sunlight and drying, which will kill many of
the nematodes; however, many are likely to be left in the soil
itself. R

4: Flooding: One month of flooding followed by a month of drying and a
further month of flooding will greatly reduce nematode problems but
is seldom practical. C ’ :




5. Antagonistic plantes Many organic garden:-books suggest interplant-
ing marigolds among susceptible crqpsrggrgogtfbl nematodes. Unfor-
tunately, research has shown that marigold species vary in their

nematode fighting ability which is also limited mainly to ‘certain
types of nematodes (root knot, root lesion). Furthermore, nemaw
todes aren't killed by marigolds but only repelled or starved out;

this means that interplanting marigolds among susceptible crops
isn't effective; 8ince the nematodes still have a food source. You
would need to plant marigolds solidly and exclusively for a few
donths. (See p- 270) |

Two legufie green manure or cover crops, Crotalaria spectabilis

. ‘(showy crotalaria or rattlebox) dnd Indigofera hirsuta (hairy
indigo) can reduce populations of most types of nematodes. Showy

crotalaria is poisonous to livestock.

6. Good soll fertility and high organic matter levels help somewhat.

7. Sugar: 8 kg of gqg§g2§q. meter worked intoc the top 15 cm of soil

1s sald to control root knot nematodes; this may be worth a try if
b you're in a low cost sugar area. '

| S @ ) - . o
- COCKROACHES: .1 1b. pori& acid crystals mixed with 1 can of condensed milk
- (the thick, sugary stuff). Make pea size pellets out of this; place on _
pteces of thnfoil and use one per room. Will keep a year under refrigera—

‘ tlon. Results vary from mediocte to falrly goods
BIRDS: Soaking-large seeds like maize in turpentine before planting may be

5 falr repellant to seed eating birds. An effective method for vegetable
gardens and larger plots is confinuous string flagging which uses cloth or
plastic streamers 5-6 cm wide and 50-60 cm long. The streamers are attached
at 1.5 meter intervals.to Ltring twine which is strung along heavy stakes at

least 1.2 m tall wh%ch'aré1é§éééd\556ut\L§»mrépart;'

e i e T i . T L L . - -
ANOTHER CUTWORM REMEDY: Tie wild or cultivated onion stems around the stems
of susceptible plants at the soil surface. ' .

CORN EARWORM: Inject 1/4 of a medigine dropper's worth of minerdl oil into

the tip of each corn ear; begin as soon as sitks appear and repeat every 3

~days until silks begin to brown. :

HAND PICKING: Very feasible for small areas and larger inmsects like beetles
and caterpillars.

-

INTERPLANTING GARLIC AND ONIONS among other crops to repel insects: Glves

poor to sometimes fair control of some insects, but don't rely on it under

high insect pressure. o —

BENEFICIAL PREDATOR INSECTS: Lady bugs; lacewing bugs, tachnid f1ite:§i

braconid wasps, praying mantids are among the more commons Where they occur
naturally, they can make a big contribution. Trying to introdice them is

" geldom effective, since they tend to disperse.

2




BIOLOGICAL INSECTICIDES

1. Bacillus thruingiensis (Dipel Thuricide, Biotrol): Made from a

natural bacteria that kills many types of. catergiliars such as

cabbageworms,fearwerms, armyworms, and hornworms. Non-toxic to

Siow acting-—insects don't die immediately

but stop feeding within a few hours; apply while they're etill
young for best results. :

grubs and some other beetle grubs when applied to the soil.

ll”l”,,ﬁrll”f”,” S

All of them except’ nicotine spray (which isn't really “6tgaﬁié“j will

. ””ly £§£§£ some types of insects to varying degrees and may,need daily

: qufiuice Spr;?i .You need a strong stomach for this one, and it 8 of fickle

effectiveness. Collect up to half a cup of a bad guy insect like cabbage

1oopers. stinkbugs; etc. Add 2 cups of water, place in a blender, and whiz

- it up. Organic Gardening says this solution can be diluted up to 1:25,000

but that sounds like a misprint! Try it 1:5 or 1:10 for starters. Use it

‘withia an hour or two or freeze it to prevent ﬁbssible contamination by

Salmonella bacteria (food poisoning).. Clean your blender well, In some
cases, bug julce actually attracts insects; cutworm juice is kinown to

attract cutworms. Some success has been reported with aphids, cabbage

1oopers, and stinkbugs plus a few more. Don t use flies, ticks, fleas, or

Plant Juice Spray: Find a non-poisonous weed or plant 1eaf unbothered by

insects: choose smooth leaf plants, not hairy ones, and then ditute no more

than 5 fold with water. Wormwood 1is said to kill slugs, crickets, and
aphids. ) /

Hot Pepper Spray: Grind hot pepper pods and mix with Fn equal amount of
water. Add a little soap powder. Try it at a 1:20-1;30 dilution with

water. Be sure to straln it well before putting it in the sprayer tank.

spray: & crushed gariic cloves,/4 tablespoons hot pep-

Garlic-Peppes
per, one cake of strong soap, one cup of hot watery; Strain and dissolve in

2-4 gallons warm water. Use as a general purpose spray. Results are vari-:
able. - : y

L

Citrus and Banana Peel Spray: Let banana and citrus peels soak in a pail

for several days. Spray the mixture on plants and place the spent peels at

their base.

-

Milk Spraz Using milk full strength 1s deadly to many bugs but what a

waste of protein! By the way,; it's been showfi that dipping one's hands

periodically in milk or a powdered milk solution when transplanting tomatoes

can significantly cut down the spread of mosaic virus by contact from plant

b to plants
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Salt SBF?Z, (A tabiespoon in 2 gallons of water supposedly gives fair to

good control of cabbage worms; 2 tablespoons/gallon 'supposedly controls

spider mites but test a piant or two for leaf burn first with the spray.

Moiasses sg;;y Diluted 1:50 with water and used as a general purpose

spray. Sounds doubtful.

Vegetable 0il; Apply with a sprayer; may kill insects by plugging up their
poress i .

Soap spray: For soft bodied insects like aphids, thrips, whiteflies, mites,
but not leafhoppers. Vegetable or plant derived soaps are better for this
than petroleum derived ones. .

Niéotiﬁé Egtréct: For sucking insects like aphids, leafhoppers, whiteflies,
thrips, and spider mites ‘along with many other non—-suckers. ' Most effective
during warm weather. Souak 1-2 cheap shredded cigars overnite in 1 gallon
water. Strain and add cne teaspoon of household detergent. CAUTION
Nicotine 1is poisonous to_humans_and animals, it can be absorbed through the

skin in harmful amounts. It can also spread tobacco mosalc virus to
tomatoes; peppers; eggplant; and potatoes.

MISCELLANEOUS

Flour: Sprinkle on csbbage plants in early morning when dew is heavy.

Supposedly controls cabbageworms and their moths by sticking to them and
then hardening as it dries out:

Wood ashes: Mxy repel some types of imsects of sprinkled on plants; if

spread im a ring around - piants and woistened, they may repel cutworms.




USING CHEMICAL INSECTICIDES

Before using any insecticide, be site you ‘ve read over and understood

the Safety Guidelines on pp. 227-228. :

I. SOME IMPORTANT FACTS ON INSECTICIDES

Pesticide Terminology

Pesticide: - A general term referring to chemicals that control -rop insects,
weeds, dlseases; and nematodes.

Miticide (acaricide): A pesticide that kills mites; mites are wore related

to spiders than insects and not all insecticides will kill them: Some pest—

icides like dicofol (Kelthare) control only mites, while others like Diazi-

non_(Basudin) and Malathion kill mites and other insects: Sevin (carbaryl)
won't control mites.

Nematocide: A pesticide that kills nematodes (see p: 268): A few insecti-

cides like Furadan and Mocap will also control nematodes; but most will not.

Scme nematocides like Nemagon control only nematodes, while others like.

VAPAM Basamid and methyl bromide are general soil sterilants that kill in-

How Insecticides Kill Insects

———— Nearly all modern insecticides are contact poisons that kill insects by
being absorbed through their bodies: Contact poisons act as stomach poisons

if eaten by insects:

Systemic vs. Non-Systemic Insecticides

Most insecticides are non-systemic and are not absorbed into the plant.

Systemic insecticides are absorbed into the plant sap, and most are trans-—
located €transported) throughout the plant. Most systemic insecticides like

Metasystox, Dimethoate (Rogor, Perfekthion), and Lannate are sprayed on

plant foiiage. Others like Furadan; Thimet, and Di-systonrare applied to

the soil in a band along the crop row where they are absorbed by the piant
roots and then translocated to the stems and leaves. Some of these soil

When choosing between a systemic and non-systemic insecticide, you
should consider the following:

1. Systemic insécticides are especially effective against sucking in-

sects like aphids, leafhoppers, stinkbugs, and thrips since these

Tfeed on the plant sap. However, many non—systemic contact insecti-

cides will also control sucking insects adequately.
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§oi; aggiied systemics may provide control for up to 6 weeks. VHOV‘
ever, this also means that they must not be applied close enough to

- harvest time to cause residue problems.

Foliar applied systemics are not broken down by sunlight or washed
off the leaves .by rainfall as with non—systemics.

Since they are translocated, systemics don't require uniform spray

coverage when they are applied to the leaves. New growth occuring

Some systemics like Thimet, i-syston, and Systox are highly toxic

both orally and dermaliy. However, the same is also true with some

non—-systemics like Parathion and Endrin. See pp. 251-257.

<

Types of Pesticide Formulati

Most insecticides are available in several types of formulations:

1.

WETTABLE POWDERS, SOLUBLE POWDERS: These range in strength from

25-95% active ingredient and are meant to be diluted with wateraand

appliedgwithia sprayer. Wettable powders are often abbreviated as

"WP" or "W"; for example, Sevin 50 W is a wettable powder contain—

ing 50% pure Sevin by weight. Once mixed with water, wettable

powders require periodic agitation (shaking or stirring) to keep

them from settling to the bottom. Soluble powders ("SP") are

compieteiy soluble and do not require agitation.

EMULSIFIABLE CONCENTRATES ("EC" or “E").are high strength liquid
formulations. Like wettable powders, EC!s are meant to begdilutei

with water and applied with a sprayer. They contain about 20-75%

active ingredient {pure chemical). %

\

tabeiing,Systems for EC's: In countries using pounds and galions,

a label that reads ' "Malathion 5 E" would refer to a liquid for@uia-.
tion of malathion that contains 5 1bs. active‘tngredient per gal-
lon. Where liters and grams are used, EC's ar

terms of grams of active ingredient per liter, for exampie, Tamaron

often labelted in

600 is a liquid formulation of Tamaron containing 600 grams of
active ingredient per liter.

USTS (“D"): Unlike WP's and EC's, dusts are low strength formula-

tions (about 1-5% active ingredient) and are meant to be applied

without dilution by a duster. Dusts are usuaiiy more expensive.

than WP's or EC's die to higher transport costs per unit of active

ingredient, however, if dusts are blended within the country; they
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may be competitive cost-wise and are especiaily suited to situa-

tions where a farmer has difficulty tranporting water to his field.

They do not stick to the leaves as well as sprays and are more

easily washed off by rainfall; retention is improved if they -are

appiied while the leaves have dew on them. Dusts pose more of an

inhalation hazard than sprays. They should never be mixed with
water. ’ '

= 4, GRANULES ("G"): Like dusts; gZranules are low—strength formulations
meant to be applied without dilution. They're especially well
suited for soil applications and for placement in the leaf whorls
of maize and sorghum to control armyworms. Granules can't be
effectively applied to leaves, because they roll off. Furadan 3G

is a granular formulation that contains 3% pure Furadan.

5. BAITS are usually the most effective‘formulation for controiling
cutworms, crickets, slug;, and snailsf Most contain abont 3—52

) meal, ﬁéﬁally an attractant like molasses is aiso added. Gommer—
_ cial baits may be available in your country, but it's usually
~ cheaper to make them up on the farm.

6. FUMIGANTS are available as pellets, granules,fliquids, and gasses

whose fumes Rill pests. They are used to kill insects im stored

grain or applied to the soil to kill insects, nematodes; and other
pests.

Chemical Classes of Insecti
Most manufactiured insecticides fail into 3 main chemical classes or

groups:

1 cummmmmecmous (efgaaaaﬁiaaaaas: Most of the insecti—

have long residue Iives and have caused environmental

problems. However, other members like Methoxychlor.are readily

biodegradable: Toxicity to humans and animals varies greatly with-

in this group (See pp. 251-257:)

2. ORGANIC PHOSPHATES (Organophosphates) 0?63 such ascﬁaiathion,

residue lives than most of the CH's. Their toxicity to humans and
animals varies greatly. Some like Parathion, TEPP, AND Thimet are
highly dangerous, while-others--like _Malathion; Gardona, and )
Actellic are among the safest chemical insecticides available."‘

(¥ ]
.

CARBAMATES: Relatively few chemical insecticides helong to this
group and they tend to be of moderate to low .toxicity for humans .

and animals. However, a few like Furadan and Lannate (methemyl)
have high oral toxicities. Sevin {carbaryl) and Baygon (propoxur)

are probably the best known ‘carbamate insecticides. The residual
life of the carbamate group varies: from short to moderate.
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1. INSECTICIDE SAFETY GUIDELINES

i. READ AND FOLLOW LABEL INSTRUCTIONS: 1If the iabel’ is vague, try and

obtaln a descriptive pamphlet. Not all insecticides can be applied

, to all crops; inappropriate use can damage plants or result :in un-
desirable residues. The label should state the minimum allowable

interval between application and harvest. : P

2. Never buy insecticides that come in unlabeled bottles or bags; you .
way not be buying what you think. This is a serious problem in the
LDC's where small farmers often purchase insecticides in Coke

3. Wnen working with farmers, especially those using backpack sprayers

. instead of tractor sprayers, NEVER use or recommend those insecti=
cides in toxicity Clasa .l. Their safe use requires extraordinary
precautions and safety devices (gloves, special respirators; pro-
tective clothing, etc.). Whenever possible, avoid using Class 2
products. Unfortunately, extension pamphlets in many LDC's com-

monly recommend Class 1 and Class 2 products.®

4, 1iIf using Class 2 insecticides, wear rubber gloves and a suitable
respirator (good ones cost $15-$25), as well as long pants and long
sleeve shirt; wear rubber boots if using a backpack sprayer. This
clothing should be washed separately from other garments.

5. Don't handle plants within 5 days after treatment with a Class 1
insecticide or with Gusathion (Guthion). Don't handle plants with-
in one day of using methyl parathion.

tobacco and cotton growing areas.

7. Don't smoke or eat while applying pesticides; wash up well after-
wards. ’
8. Repair all leaking hoses and connections before using a sprayer.
9. Prepare insecticide solutions in a well ventilated place, prefer-
ably outdoors. '
10. Never spray or dust on very windy days or against a breeze.
11: - Notify beekeepers tne day before spraying.
12: 1Insecticide poisoning hazards increase in hot weather.
13. Store insecticides out of reach of children and away from food and
, , tiving quarters. Store them in their original labeled containers
’ which should be tightly sealed.

* Refer to toxicity table on pp. 251-257. | .

gt - 2271 - 238




14, Leftover spray mixtures should be poured into a hole dug in the
ground well away from streams and wells. - 7 g

15. Don t contaminate B gith 1nsecticides

either diuring application or when cleaning equipment.

16. Make 8ure _never Bpf,§°,§97,25h§r use.
Burn sacks and plastic containers (don't breathe the smoke): punch

holes ii fietal ornes and bury them.

17. Make sure that farmers sre well aware of safety precautions. It's
important that they understand that insecticides vary greatly in

their toxicity, but that all are dangerous.

18, Make sure that you and your: client farmers are familiar with the

symptoms of insecticide poisoning and the first aid procedures
given below. T o

19, Observe the minimum application to harvest intervai for the partic—

ular insecticide and crop involved. (See table on p. 231:)

A Special Note on ALDRIN, DIELDRINT—ENDRINIfDDITeﬂEEIACHtﬁR,uand,GHLGRBANE

Use of these chlorinated hydrocarbon insecticides has 3 been severely re—

stricted or banned in the U.S. and several other countries -due to their per-

sistence in the environment, fish kill, and accumulation in the body fat of

humans and animals. Few LDC's have enacted pesticide regulatfons, so expect

. to see these freely marketed.

What about Fungicides?: Except for mercury based fungicides used for seed

treatment like Agallol, Semesan, and Ceresan, fungicid-s pose relatively

1ittle hazard to health. Theilr oral toxicity is comparatively low; and

there is little danger of dermal absorption. Some may cause allergies in

sensitive people through skin contact and can be eye irritants as well,

What about Herbicides?: PARAQUAT (Gramoxone) has an unusually high oral .
toxicity and even a small amount can be fatal. Give clay or activated ted char—
coal (mixed with water) orally immediately to deactivate the poison.

RELATIVE TOXICITY RATINGS FOR INSECTICIDES

Insecticides vary greatly in their relative toxicity to humans which is
measured in terms of an LDsy rating (LD = lethal dosage). The LD50

ratir; indicates the amount of 100%2 strength chemical (1.e. active ingredi-

ent) needed to kill 50% of the test animals (usually rats or rabbits): Both

. oral and dermal (skin absorption) ratings are determined.

Before using any insecticide, you should be aware of its particular

LDsg rating. Ratings for most insecticides can be found in the toxicity
tables on pp. 251-257.

III. SYMPTOMS OF INSECTICIDE POISONING

Organic Phosphates & carbaaatéa (Parathion, Malathion, Sevin, etc.)
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" Both groups affect mammals by inhibiting the body's production of the

.enzyme cholinesterase which regulates the involuntary nervous system

(breathing, urinary and bowel control, and muscle movements).:

Initial Symptoms: Dizziness, headaches; nausea; vomiting; tightness of the

chest, exceussive sweating. These are followed or accompanied by blurring
of vision, diarrhea, watering of the eyes, excessive salivation, muscle

twitching; and wental confusion. Tiny (pinpoint) puplls are aunother sign.

Late Symptoms: Fluid in chest, convulsions; coma, loss of urinary or bowel

NOTE: Repeated exposure to these organic phosphate and carbamate imsecti-

cldes may increase susceptibility to polsoning by gradually lowering the
body's cholinesterase level without producing symptoms. This is a temporary

condition. Commercial insecticide applicators in the U.S: usually have

their cholinesterase levels routinely monitored.

Symptoms of Chlorinated Hydrocarbon Poisoning (Aldrin; Endrin, chlordane;

Dleldrin, etc.) |

¢

Apprehension, dizziness, hyper-excitability, headache, fatigue, and

¢onvulsions. Oral ingestion may cause ‘convilsions and tremors as the first
symptoas.

IV. FIRST AID MEASURES

1. In severe polsoning, breathing msy stop which makes mouth to mouth

resuscitation the first priority; use full CPR if the heart has
stopped.

2. 1f the insecticide has been swallowed and the patient has not

vomited, induce vomiting by giving -a tablespoon of salt dissolved
in hatf a glass of warm water; an emetic like Emesis (syrup of
Ipecac) may be more effective. This should be followed by 30 grams °

(1 oz.) of activated charcoal dissolved in water to help absorb the
remaining insecticide from the gut.*

3. Get the patient to a doctor as soon as possible. Bring along the

insecticide label.

4. 1in the meantime, make the patient lie down and keep warm:

5. If excessive amounts are spilled on the skin (especlally in the
concentrate form),; immediately remove clothing and bathe the skin

in generous amounts of water and-soap.

6: If the eyes have been contaminated by dusts and sprays, flush them
immediately for at least 5 minutes with copious amounts of water;

insecticide absorption through the eyes is very rapid.

* Activated charcoal is made by heating charcoal to drive off its absorbed
gas ses .
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WHAT ABOUT ANTIDOTES? '\

."

 Whenever possible, antidotes should be given only under. nedica1 super-
vision:. Too much or too:little can be fatal. If the patient 1s unconscious

or vomiting, Eﬁtidotes need to be injected.

_ Atropine (atropine sulfate) is the general antidote, especially in the
early stages. mazeg’aﬁ (an éﬁti—tbﬁ\?ﬁléiﬁt) 16 often used along with atro-

of the eyes dilate (enlarge). Up to 0.3 graina pet,dgy,KSO tablets) may be
giVéﬁ t6 C6ﬁtr61 ré§§1r5t6r? E?ﬁﬁtdﬁé if ﬁéédéd. CAUTION!. Atr6§iﬁé ﬁii
ing; if treatment is,halted too soon, symptoms may reappear. DO NOT TAKE
ATROPINE AS A PREVENTATIVE! '

Antidotes for Carbamate Insecticides i

Use atropine as above. DO NOT USE 2-PAM for carbamate poisoning.

Diazegam (an anti—convulsant) i8 often used along with atropine.

Antidotes for Chlorinated ﬁ?arééérﬁéﬁ-IﬁéeétiéiaEB

Diazepam or phenobarbitol are often used to control couvulsions.

WARNING: Do not treat lightly what appears to be only a mild case of poi-

soning:. Always seek medical attention, _egpeclally when antidotes
have already been used--they may wear off end bring on a Treoccur-

rence of symptoms.

BEE POISONING HAZARD OF PESTICIDES

Host bee poisoning occurs when insecticides are applied during the
crop 's fiowering pertod. Spray drift 1s another hazard: Avoid bee kill
by: ’

1. Not applying insecticides toxic to tees when Ef&ﬁﬁ are. flowering,;

2. Not dumping unused quantities of dusts or sprays where they might

become a bee hazard; bees will sometimes collect any type of fine

dust when pollen is scarce.

W
Y

Using insecticides of relatively low toxicity and res? 1duzl éffEét‘
for bees:

4, Piugging up or covering the hive entrances the night before spray*'
ing and then reopening them cnce the residual effect is over:

- 230 - 41 | o )
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ERIC

Aruitoxt provided by Eic:

MINIMUM kPPl:fGATION “FILL HARVEST INTERVALS FOR SOME
COMMON INSECTICIDES

Minimum A glicatlon til Harvest Intervals for goma Common Insecticides: Always check
the Insecticide label for tm:t:he Information. ,

777777777777 Sun
1N$.—‘:CT1’CID[—_: Dcanis Cabbaqge Radtsh Turnip Onion Eggpl.ant Pepper Tomato Lcttuce Cucumber Sq
pafillus €:  ~- o o ] - - == 0 (] == -
Carbaryl o n 3-1d B = o 0 0 14 o
(S'thn) 1] 3 A 3 SQIH B -- (1] o 0 14 ‘ 0
Diazinon 7 7 10 10 10 - 5 1 10 7
D.tcofol . R L —— — ' " L -
(Xelthane) 70 - o - o 2 2 3 o 2
Dimethoate . — - . ) _ — - :

(cygon;_ Rogor; 0P 3A - 14 - - 0 7 14 - -
rerfektlifon) B B

Malathion i 7 7 3 3 3 3 1 14 1
Heﬂioiyl, . : o -

‘h[ ate) 1 1 - - 10 10 2 10 3
Monitor SE = e = —— —— 1a __ _. _
(Tasaron) 35 - - =" - 14 - = -
omgg!‘!,, _ _ __ 5 v ey

methyl (Mota- -- - - - -~ 7E oc - - — -
systox-&) :
Trichlorfon - e —— - N

{vipterex; - 21 C == 20D - - 2x 21 28 F - -
pylox)

A. 14 days for collars

B. If tops are to_be used as feed
C. Mot_moté than tvice per season
D. Don't use tops for feed or food
E. Mot more than 3 tiwmes per sesnos

G. 28 days for collards ,

1w
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. Nome of tha fu’gg”’icides 1s toxic to bees; the same 1s true with mst
herbicides, although Gesaprim (AAtrex, Atrazine) and the 2, 4-D type herbi-
cides are low to moderate in toxicity.

Here's a partial guide to the relative toxicity of various insecticides

for bees. Nute the difference in residual effects

WHEN! tEPI:IEB AS A SPRAY

Toxicity to Bees Residual Effect
Aldrin Very high Several days
Diazinon High' one day
Dipterex - Low to High 2-5 hours
 Lebayeld Very high 2-3 days
Kelthane (dicofol) Low
\ ; Methyl parathion iﬁ:éﬁ Less than one day
. Malathion uodeiaggfg;;qum) Less than 2 hours
High (wettable powder) Less than one day
Metzsystox Moderate None
Dimetioate Very High ; -2 days
Sevin Moderate to High 7-12 days

v. GUIDELINES FOR APPLYING INSECTICI—DES .

When 1is Treatment Necessary?

1. Farmers should apply insecticides 1n response to actual insect
problems rather than on a routine and indiscriminate basis. Ideal-

ly, insecticides should be used only when damage has reached the

economic threshold which varies with insect species, the crop, and

the type and extent of damage. :

tnsects)

a: Soil insect. problems should be treated preventatively in the

gsenge of making pre—planting or at-planting.insecticide appli-4

cations if a known problem exists. Treatments after planting

are generally not effective except in the case of cutworm

b. Leaf eating :lnsects (beetles, caterp:lllars) Crops can toler-
ate considerable defoliation as Jong i85 new leaves are being

243
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continually produced. However, loss of leaf area becomes more

serlous as the vegetative stage nears its end, although defoli-
ation in the very late stages of grain development won't have a

big effect on yleld.
S c. When present, stem borers usually cause more serioues damage at

much lower populations than most leaf eating insects. The ;

sorghum shoot fly, sorghum midge, and one specles of bean leaf-
hopper (Empoasca kraemeri) are other examples of insects that

reach the economic threshold of damage at relatively low popu—

d. Sucking insects: Mot all species of aphids and leafhoppers
spread virus diseases. For example, CIAT found that bean

jields were reduced about 6% for each Empoasca kraemeri leaf-

hopper Eres,ef‘:t,, ?éi‘ leaf, even though this species does nBt 7 e
transmit any viruses. Bean plants can tolerate aphids well un—
less they are of a species capable of transmitting common bean

mosaic virus.

USING A SPRAYER EFFECTIVELY

Achieving the Correct Coverage

The extent and unifofﬁii&rafiéaiéfégé needed depend on the imsects'
Jocation and Whether or not a-Systemic insecticide is being used.  In some

cases such as armyworms feeding in the maize leaf whorl, the insect is very

localized; 8o general coverage isn't needed. Other insects are more general
feeders and require thorough spray coverage over the whole plant. Since

they are translocated, systemic insecticides do not require as uniform cov-

this varies with plant size, demsity, type of product (systemic vs.
non-systemic); and insect location;—but here are some rough gulidelines:

Water rateés for imsecticides: When covering the entire foliage of full
size plants, use at least 500-550 liters of water per hectare (55-60

gais./acre) when using conventional sprayers. When spraying is local-

ized or plants are very small, water volume may be only 174 this
amount . ' ‘
You can tell if too much spray is being applied if there is a visible

amount of runoff from the leaves, although this can also be: caused by not

using enough wetting agent (spreader; see below).

!

 Yse a Spreader and a Sticker to Improve Coverage and Adhesion
; |

A spreader (wetting agent) reduces the surface tension of spray drop-

lets, allowing them to spread out rather than remain as individual globules
on the leaf surface. ' spreaders markedly improve the uniformity of spray g

coverage and also help prevent droplets from rolling off the leaves.
- - 233 -
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A sticker (adherent) is a glue—like substance that helps the spray .
stick to the leaf surface and resist being washed off by rainfall or sprink-—
ler irrigation:

Many comnercial stickers and spreaders are avallable; including combi-

nation sticker-spreaders. Some insecticide formulat ions already contaln

them {check the-label), but many do not: In some cases, a sticker:and/or
spreader isn't recommended (check the label). If spraylng the soil, neither
a spreader or a sticker 18 needed; when spraying the leaf whorl. of maize, a

spreader isn't rneeded though a sticker might be helpful. Use of a sticker

~and spreader is especially important when applying most foliar fungicides:

Homemade stickers and- spreaders. Eggewhite,eeeesaﬂe (yuca, manioc)
flour, and corn starch can be used as stickers at about a tablespoon (15 cc)
per 15 liters. Liquid dishwashing detergent makes a satisfactory spreader
at about one half the ‘above rate., Commercial stickers and spreaders are
relatively cheap. Dissolved hand soap can also be used. '

Non-ionic spreaders: Paraquat (Gramoxone) and diquat (Reglone) post-—
emergence herbicides are unusual in that they require the use of special

non-ionic spreaders in order to avoid deactiviation (loss of ‘ef fectiveness).

Such spreaders do not ionize into + and ~ charged molecules as with most’

types. 0rtho—77 is one commonly ayailable non-ionic spreader.

Chcosing,the Right Type of Spray Nozzle

~ Spray nozzles are available dn a wide vatiety diffEring in out

spray pattern angle, and Axpe of §pray pettern. Proper nozzle selection has

during application; this is unsatisfactory where accurate dosages are neces- &

sary, and it makes sprayer calibration difficult. Fixed orifice nozzles are

"available in a wide range of outputs and should be used whenever possible.

Spray Pattern Angle: See under flat spray noizlés below.

“Type of sﬁ?&y Pattern: Care should be taken to choose the right spray pat-

‘tern for the job:

LY

i; Elet_(Eau)_SpraLNozzies are ideal for making broadcast (full cov-—

erage) applications of insecticides or herbicides over the soil

surfeee,end smail weeds: - The application rate decreases at “both

‘edges, so the spray pattern{s of —adjacent nozzles should be over-

lapped about 3~4 fingers width at the soil surface to achieve even

‘distribution (see boom sprayer guidelines in section H of this

chapter): Fan nozzles don't provide as good a coverage as cone

nozzles when used to spray crop follage. Fan nozzles are avall—

able in several different angles of spray width; wider _angles -

allow the spray boom .to be carried closer to the ground and th:ls'

lessen spray drift probi;ems on wtndy days .
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2. Even_ Flat (Fan) Spray Nozzles should be used for making- band

applications of pesticides ‘to the soii Spray output does not

decrease at the edges, so spray patterns should not be overlapped.

s and used for broadcast applications.

3. Solid Cone Spray Nozzlesrprovide bet ter coverage of plant foli age

i than fan nozzles but shouldgnot,be used to. apply herbicidés and
ingecticides to the soil. oil. -~

4. Hollow Cone Spray Nozzles,offer somewhat better foliar coverage

than solid cone nozzles due to greater leaf agitation as the spraj
pattern passes over the plants.

B!

5. Whirlchamber (nonclog) SprayANozzles,are special wide angle hollow

cone nozzles that can be used in place of fan nozzles. Their

design reduces clogging, and drift is minimized because of the
wide angle pattern (enabling lower boom height) amd 1arger droplet
size. . , 5

Nozzle Screens: Nozzles used on tractor boom sprayers usually have mesh or

slotted strainers to help prevent clogging. Some backpack sprayers have

strainers or can have them added on. Routine cleaning is required,; espe-~

cially when wettable powders are used.

Tips on I

I. Use good preSSure and a fairly fine spray; pressure ts too high if

excessive spray drift (misting) occurs.

2

2. Maintain a steady pace ‘through the field; avoid pausing at each

v plant uniess the crop is very large.’

3. . Rotate your wrist while spraying §0 that the spray hits the foli-

4, Keep the nozzle far enough away from the foliage so “that the spray -

i has a chance to spread out before hitting the leaves.

5. If using a wettable ‘powder; _ remember to periodically shake the

sprayer to keép the pesticide in solution.

6. Keep a piece of soft wire handy for cleaning out clogged nozzles,
' but use it gently to avoid damaging the nozzle opening.

1y within a few hours afterwards.

8. Don't add wettable powders or EC's directly to the sprayer tank

but first mix them thoroughly in a bucket with several liters of

water; make sure wettable powders are completely dissolved.

s




PESTICIDE COMPATABILITY

~ Most pesticides are compatible with each other in the éﬁfé§ tank, but
check the label to make sure. In some crops like peanuts and vegetables;

.cides. Most copper base funglcldes are incompatible with most insecticides;
lime sulfur and Bordeaux fungicides are incompatible with each other and:

Spray compatibility charts are available from many pesticide companies .

Water pH

Water with a pH of 8.0 or above (alkaline) causes a rapld breakdown of
organic phosphate insecticides like Malathion, Dipterex, and Diazion. Such
high pH water 1s usually confined to limestone or low rainfall areas. Spe-
cial buffering agents are avallable to lower the pH if necessary.

Plant Sensitivity to Insecticides

Certain insecticldes are phytotoxic (iﬁjutiduéj to certain Crops.
Always check the label instructions.

Sorghym: Dipterex (trichlorfon) causes severe injury; Azodrin (Nuvacron,
monocrotophos) and methyl parathion cause some injury.

Peanuts: gMinor foliar injury which shows up as reddish brown Spots on the
cariiest leaves is sometimes caused by s6il applications of

NOTE: 1In the case of sensitive crops; wettable powder formulations tend to
be tess phytotoxic than EC's, especially at temperatures over 32°C
(90°F).




TABLE 21

General Effectiveness of Some Insecticides3

~ Most insecticides will not give satisfactory coritrol of all types o
insects. For additional information in this manual, refer to the imsecti-
c2idé descriptions and recommendations at the end of this section. In addi-

_ tiou; consult the recommendations put out by your country's extenson service
as well as the insecticide's label; ask for technical information from
pesticide distributors: o

Cate-  leaf-  Stinkbogs, . . = ___

. pillars Beetles Aphids hoppers Harlequin bugs Mites Thrips Locusts
Aldrinl + o+ -+ = - - +
Actellic + + - - ¥ - +
Sacillus thuringi-
ensis (Dipel; Bio-
rrol, Thuricide)? + - - = = - - _
SHC (HCH, etc.) -+ + o+ ¥ - + +
Diazinon (Basudin) = + + + + ¥ ¥ -
Dieldrial + + ¥ ¥ + - + ¥
Dimethoate - (Per- , i -
fekthion, etcs) - - o F + + ¥ F -
Dipterex (trichlor- , -
fon) : + + - + + - = -
Endrin! : + + ¥ ¥ + + + ¥
Furadanl + + + ¥ = + + -
Lannate (methomyl)l —+  + + - - + - -
Malathion | F + + 2 + ¥ ¥ +
Metasystox ‘ - = F oo+ - ¥ ¥ -
Methyl Parathionl + + + F + - - -
Sevin (carbaryl) =+ + - F + - £+
Thiodan tendosulfan) -  + v+ ¥ ¥ - e
Volaon (phoxim)  +  + - - _ = = 4

1. These products pose safety and/or environmental hazards; see pp. 226-230.

2. ig,;hutingiensié is effective only against certain caterpillars, among
which are cabbage loppers and hornworms.

3. Based on information from Table 2, p. 48 of Agric: Pests of the Tropics
and their Control, D. Hill, Cambridge Univ. Press; London, 1975.

effective

NOTE: + L
little or no effectiveness

. - 237 -
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VI. ‘SOME INSECTICIDE RECOMMENDATIONS FOR THE REFERENCE CROPS
Contents: Baits fjo'r cutworms, slugs, and snalls.

Some specific insectiside recommendations for_the refererice
crops.

Some Important Advice

1. Whenever possible, rely on the insecticide recommendations of your

country's extension service if they are known to be effec;ive and

if they do not involve the use of high toxicity Class 1 chemicals
(see pp. 251-257).

2. Before using any insecticide; refer to the safety guidelines on

pPP- 227 -228 and toxtcityﬁdata on pp. 251-257. Always know the

relative toxicity znd environmental hazards of the products you
ise or recommerid.

Baits for Cutworms, Slugs, and Snails

Cutworms are most effectively controlled with baits rather than with sprays.:

Scatter the baits near the plants in the late afternoon if rainfall is un-
likely. - Don't leave the bait in clumps which might poison birds or live-
stock. One kg of bait should cover about 400 sq. meters (4300 sq. ft.).

~

Cutworm bait recipe:

25 kg of carrier (sawdust, rice bran; maize flour, etc.)

3 liters of molasses

1 - 1.25 kg active ingredient of Dipterex (trichlorfon) orASevin

~ (carbayl)
Add water, if needed, to make the bait moist

ugs and sn: ‘can be controlled by applying baits in the late afternoon
in a band along the field's borders or within problem\areas.~ Don't apply if

rain is expected that night.

o 7 S N
Slug and snail bait recipe: S
' 25 kg maize flour or bran ,
10 liters molasses ’ ~

65 grams metaldehzde (a stomach poison of low derma:l toiicitfjon,O 5

kg netinalizgredient Dipterex (trichlorfon) or 0.5 kg active.

0 (carbaryl). . N

~.




General dosage are given for the insecticides listed below. _Whenever

possible, follow label dosage instructions rather than relying solely on
this manuals.

NOTE: All tablespoon and teaspoon recommendations are in terms of level

ones and are based on measuring spoomns.

-sions

1 TABLESPOON (measuring type) = 3 teaspoons = 15 cc:

1 LITER = 1000 cc = 1000 ml = 1.06 U.S. quarts

1 U.S. GALLON = 3,78 liters = 16 U.S. cups = 128 fluid oz.

1 FLUID OUNCE = 30 cc = 2 tablespoons

1 KILOGRAM = 1000 grams =_2.2 1bs.

1 POUND = 454 grams = 0.454 kg

Bacillus thuringiensis Kelthane (dicofol) Methyl Parathion
Diazinon (Basudin) Lannate (methomyl) Sevin (carbaryl)
Dimethoate (Perfekthion) Labaycid (fenthion) Tamaron (Monitor)
Dipterex (trichlorfon) Malathion Volaton (phoxim)
Furadan (carbofuran) Metasystox

Lannate, ' ' ' " "" methyl parathion, and Tamaron,are Class 2 toxicity_ (dangerous)

bt frequently used by small farmers. The1r dosage are given below not to
encourage their use but so that at least you'll know if farmers are using

hHigher rates than needed.

BACILLUS THﬁRiNGiENSIS

A blologtcal insecticide made from 4 natural bacteria that kills only

certain types of caterpillars, most effective against cabbage loopers but

also against hornworms (Protoparce) and earworms,(ﬂeliothis) Non-toxic to
huiians and animals. Insects don't die immediately but stop feeding within a

few hours-—it may take a few days for them to die. Apply before the cater—

pillars are large for best results. Needs no sticker—spreader for most

formulations. Conpatible with most other pesticides. Don't store_ the-

diluted spray for more than 12 hours. Dosage varies widely with the partic-

ular formulatton.

DIAZINON (Basudin; Diazol; etc.) T

Fairly broad-spectrum including controi of many soil insects but not as

effective on beetles (except for the Mexican bean beetle). Highly toxic to
bees (see p. 230).

Above-ground insect control: & ce/liter or t tablespoon/gallon of Diazinon.
25% EC or Basudin 40%Z WP.

* If you are unfamiliar with Gethods of stating pesticide dosage, refer to
pp. 244-245;
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(Diazinon, continued)
Soil insects: See the specific referemce crop recommendations at the end of
this unit.

DIMETHOATE (Perfekthion, Cygon, Rogor, etc.)

A systemic insecticide of moderate toxlcity to humans (Class 3). Spe-
cifically for sucking insects (aphids; leafhoppers, thrips, stinkbugs,
mites, etc.) and leaf miners. Should provide control for 10-14 days: Don't
apply within 14-21 days of harvest. Highly toxic to bees with a 1-2 day

residual effect.

General dosages for the 3 most common formulations (all EC's) are given
below:

o o 7 B Dosage -
Formulation of dimethoate Fl. 0z/100 gals. cc/100 liters

200 grams active ingred./liter 13-26 ~ 100-200
400 grams a.i./liter 7-13 :  50-100
500 grams a.i./liter 7-10 50-75

DIPTEREX (Tfiéﬁibtfdﬁ; ﬁyibx, Danex, Kiorfon, etc:)

77777 Provides fatrly broad-spectrum insect coutrol but mot as effective on

aphids; mites; and thriﬁﬁ.“DI§térex—c§usesfsgﬂgrgziﬁ}é£§f§Eéﬁ%iﬁ????@'EE“
sorghum: Low to high toxicity for bees witk 2-5 hours residual effect.
Class 3 toxicity for humans. , _ _

General ahove—ground insect control: 125-25G cc (100-200 grams) of Dipterex

SP 95 per 100 liters of water or 5-10 cc (1-2 teaspoons) per gallon.

Armyworms or earworms feeding in the leaf whorl of maize: Dipterex 2:.5%
granules give longer control than sprays; apply a pinch in each whorl which .
works out tc about 10=15 %g/ha (1bs./acre) of granules: 100 cc of the -

granules weigh about 60 graimis.

.
" FURADAN (Carbofuran)

A systemic insecticide-nematocide available in 3 granular formulations
(3%; 5%; 10%) and as_a wettable powder. The pure strength chemical has an -
extremely high oral but very low dermal toxicity (see p-: 133). Furadan is

usually applied to the soil either in the seed furrow or in a band centered
over the crop row; it kills soil nematodes and soil insects but is also ab-
sorbed by the roots and translocated throughout the plant where it controls

sucking Insects, stem borers, and leaf feeding beetles and caterpillars for
up to 30-40 days. Band treatments are recommiended for root feeding soil in-

sects, while seed furrow applications can be used for foliar imsects. Fura-

dan can also be band applied during the growing season 1f it is cultivated
into the soil or can bte applied to the leaf whorl or maize.

_ 20 - 251
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(Furadan, continued). oo o o e

sorghum or bean seed.

KELTHANE (Dicofoi, Acarin; Mitigan, Carbax)

Kitis mites .only; not harmful to beneficial insects. Gives good

inttiat control of mites and bas good residual activity against them; non=
systemic. Spray undersides of leaves. pon't feed crop residues to dairy oz

slaughter animals. Low toxicity (Class 4).

General dosage: Use the 35% WP formulation at 4-5 cc per liter of water or

LANNATE (Methomyl, Nudrin)

& partially systemic carbamate insecticide especially effective against/.

caterpillars, beetles, and aphids. High oral but moderate dermal toxicity
(see pp: 128-134); toxic to bees, fish, wildlife if used improperly. Don't/

agpigrwithin 20-25 days of harvest on peanuts or dry beans (3 days for green
f

beans ) -

CAUTION: Wear an ef fective respirator mask (charcoal filter), gloves, long
pants and shirt; and rubber boots when applying Lannate; goggles are
advisable. -

General dosage for Lanmnate: General dosages aren't advisable; Lannate is

§§§5119 applied at 0.17-1.0 kg active ingredient per hectare ¢0.15-0.9 1bs.
a.t:/acre). .

LEBAYCID (Fenthion, Baytex, Baycid)

A relatively low toxicity (Class 3) organic phosphate for chewing and

sucking insects; including mites. Don't spray plants when temperatures

exceed 32°C (90°F). Very toxic to bees with 2-3 days residual activity.
Genmeral dosage for Lebaycid: Use Lebaycid 40% WP at 1.5-2 grams per liter
of water; use Lebaycid 50% EC at 1-1.5 cc/liter of water.

MALATHION (Cythion, Unithion, Malaspray)
A& broad-spectrum insecticide of low human toxicity (Class 4): Not as
effective on armyworms, earworms, and flea beetles. Its residual activity

is decreased if mixed with water above pH 8.0
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Can be mixed with other pesticides except Bordeaux and lime suilfur. Liquid

formalations are moderately toxic to bees with less than 2 hours residual

effect; wettable powder formulations are highly toxic but have less than

I day residual effect on bees.

General dosage for Malathion: 4-5 cc of Malathion 50% or 57% EC per liter

of water (1 tabtespoon/gatlon) Use Malathion 25% WP at 12 ec/liter or 3

tatlespoons per gallon:,

Household uses: For ants; cockroaches; and spiders; use Malathion 50% or

57% EC at 40-50 cc per ltter of water or kerosene (10-12 tablespooas/

gailon) For fieas, ase 40 cc/liter of water. For bedbugs, use 20 ce/

liter of water and spray the slats, frame, and springs; spray mattress very

ltghtly: Cythion is a special premium grade of Malathion with less odor.

Lice on swine: Use Malathion 50% or S7% EC at & cc petr liter of water

(2 tablespoons/galion); don't spray pigs less than ‘1 month old. Repeat 1in

2-3 weekq itf neceded,

Lice or mites on poultry: Use Malathion 50% or 57% EC at 20 cc per liter of

water or 4.5 tablespoons/gallon: spray roosts and bedding at 1-2 ifiters per
25 sg. mecers (1-2 gats/1000 sq: ft.).

MhIASiSTO%

A beLPmlC used maInty for sucking insects. _ Higﬁ Btéi ;6xici;y fbr
humans; moderate for bees (mo residual activity for bees). Won't harm bene-—

ficial Lsi‘Lts. " Gives cphtrol for 10-14 days. Wost labels say not to add a
sticker oy spreader. Don't apply within 21 days of harvest.
General Dosage for Metasystox: Bayer Leverkusen recommends that 1ts 25% EC

formulation be used at 100 cc/100 titers of water or 4 cc/gallon. Use the
50% at. 50 cc/100 liters.

Very toxlc to humans both orally and dermally bt commonly uSed by

small farmers in many countries since it's effective against a broad range

of insects. Methyi parathion is also very toxic to bees with a residual
effect of less than 1 day. Rubber gloves, respirator mask (charcoal

filter); full c verage clothing,; and goggles should ideally be worn during

épplication and mixing. Stay out of the field for a day after_spraylng.

AVOID USING whenever possible: NEVER use methyl parathion's close relative,

ETHYL parathion (E-605, Bladan, Niran, Folidol E; etc.) siince it hHas an even

greater dermal toxicity:




.

{(Methyl parathion, continued)

General

dosage for methyl parathion: Bayer recommends that its Folidol M-48
strength) be used at 25-50 cc per 15 liters (4 gals.) of water.
Don't apply within 14 days of harvest; check sprayer carefully for leaks

before application. Again, avoid using whenever possitle.
SEVIN (carbaryi, Vetox, Ravyon, etcs)

 Broad-spectrum insect control except for aphids and mites. Very low
toxicity for humans (Class 4). Very toxic to bees with a 7-12 day residual
effect. : ‘

General dosage for Sevin: Use the 50% WP at §=16 cc/liter (2~4 tablespoons/

gallon). Use the 80% WP at 5-10 cc/liter or 1.25-2.5 tablespoons/gallon.
Can be applied right up to harvest time on the reference crops.

Household dosages: For cockroaches and ants, use as a 2.5% strength spray _
(active ingredient basis); this equals about 100 cc of Sevin 80 WP per liter

of water or 25 tablespoons per gallon; don't use more than twice a week.

Ticks, lice, fleas, horn flies on beef cattle, horses, swine: Use 20 cc
Sevin 80Z WP per liter of water (5 tablesppons/gal.). Don't spray within 5

days of slaughter.

s, lice, fleas on pcultry: Use at same rate as for beef cattle and
apply about 4 liters per 100 birds; don't apply within 7 days of slaughter.

TAMARON (Monitor, net hamidophos)

A ﬁrggéjébééfiﬁéiiﬁééétiéi&é;ﬁitihiaé with systemic and contact action.

About a8 toxic to humans as methyl parathion and highly toxic to bees.
AVOID using if possible. Follow the same safety precautions’ as for methyl

parathion; don't use within 3 weeks of harvest.
General dosage for Tamaron: Bayer's Tamaron 600 (600 grams a.i. per liter)

is recommended at 12 cc per 15 liters of water (4 gals.); use. Tamaron 400 at

20 cc per 15 liters of water (see Appendix M).

VOLATON (Valexon, §E6iiﬁ§

4 less"toxic and persistent replacement for Aldrin for soil insect com—
trol: Low toxicity for humans. Also available as a liquid formulation for
leaf insects.

Gemeal dosage for Volaton: Use the 2:5% granules at 60 kg/ha (1bs./acre)
for furrow application and 120 kg/ha for broadcast application: Work into
the top 5-7.5 cm (2-3") of soil.
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VII. INSECTICIDE MATH AND DOSAGE CALCULATIONS

This section applies to all types ‘of ‘pesticides: There are 4 basic
ways of stating dosages. ’

I, Amount of eetiﬂeeingredient,(pure chemical) needed per hectare or
acrae .

2: Amount of actual formulation (i:e: Sevin 50 WP or Furadan 3 G;

etc:) needed per hectare or acre.

3: Amount of actual formulation needed per liter or gallon of water.

4; As a percentege concentration i the spray water.

zge 1 and 2 dosages are suited more to large plots or to those pesti-

_cides (especially herbicides) needing very accurate dosage application.

Sprayer calibration (p. 248) is needed in both cases to determine how much
water to use and how much pesticide to add to each tankful.

77Tz£e 3 nnd 4 are very generai recommendations best suiteo to smaller

plots or where dosage accuracy is not criticals:

77777 Let's lock at each of these 4 types of dosages in detail to clear up

any questions:

1. AMOUNT OF ACTIVE INGREDIENT NEEDED PER HECTARE (ACRE): For exam—

ple, a dosage might be given as 2 kg active ingredient (a.i.) Sevin

per hectara: This means 2 kgs: of pure (100%) Sevin. Since actual

pesticide formulations vary in strength from 1% up to 9$Z it takes
some math to figure out how much of a given formulation is needed

to supply a given amount of active ingredient. If the lccal ag

supply store sells Seven 50% WP, the farmer would need 4 kg for

each hectare in order to supply 2 kg active ingredieat. .

Note that nothing is said about how much water the farmer should.

mix with the pesticide when he sprays it on the plants. This will

depend on piant size, plant density, and the degree of coverage

desired. The only way to find out how much water is needed is to

calibrate the sprayer.:

2:; AMOUNT OF ACTUAL FORMULATION NEEDED PER HECTARE:OR ACKRE: For exam—
ple, a recommendation calling for 4 liters of Malathion 50% EC per

hectare or another one for 2.5 1bs: of Sevin 801 WP per acre. This

type of recommendation is somewhat simpler than type 1 since it's

given in terms of actual formulation rather than active ingredient.

However; the farmer still needs to know how much form lation he

needs for his field 8 area and how much water it will take to pro-

vide adequate coverage with his sprayer. This requires sprayer

3. Aﬁoﬁﬁi,bieﬁéiﬁktrébkﬁﬁLAiioﬁeﬁﬁﬁﬁﬁﬁ PER _LITER OR GALLON OF WATER:

For example, 5 cc of Malthion 50% EC per liter of water or 2 table-

spoons of Sevin 80% WP per gallon of water: This type of recommen-—

~ 244 - e
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dation is much more convenient than types 1 and 2 siﬁce no sprayer

calikration or dosage calculation is needed. The drawback is that

the actual amount of pesticide _the farmer actually applies on his _

fieid depends entirely on how fast he/she walks while Bpraytng,rhow
coarse or fine the spray is; and how much pressure is used. How—

ever, if proper guidel#nes are followed, type 3 recommendaticﬁs are

precise enough for most conditions and are the most feasible for
sitiall farmers: They should not be used for most herbicides Where

accuracy of dosage is critical. -

AS A PERGENTAGE CONCENTRATION IN THE SPRAY WATER' This is basical-

ly the same as type 3, except that the concentration of pesticide

in the Spray water 1s given in terms of percent rather than cc/

iiter or tabieSpoons/gallon. Such recommendations are usually

based on percentage by we ght,, although sometimegwgevclumegbnsii
is used when dealing with EC (the actual differences are siight).

In additon, the percentage figure given may refer to active ingre—

dient or to actual formulation. We'll go over . the catculations in

the pesticide math selection below. As with type 3 recommenda-

tions, mo sprayer calibration 1is needed, and dosage accuracy is not

as good as with types 1 and. 2. <

Pesticide Math :

1.

How to convert recommendati
an actual formulation basis.

a. For solid formulations (WP's; EC's; G's)

E§7Hé or lbs./acte Amount49£43*1+4rec0mmended (kg]ha, 1bs./acre)
of actual formula~ = 4 active ingredient in formulation

tion ﬁeeded

2 kg active ingredient/hectare. How much Malathion 40%
WP would be needed per hectare?

Example: * “A recommendation for aphids calls for using ‘Malathion at

Solution
kg/ha of Malathion = 2kg = 2 E -5 kg
40% WP needed ' 40% 0.4

b. For liquid formulations (EC's)

liters/ha of kg/ha of a.i. recoumended

EC needed % a.i. in EC
Or .
liters/ha of / =  kg/ha of a.i. recommended x 1000
EC needed ! grams of a.i. per liter of EC
Gallons/acrte = lbs./acreeoﬁgafiiiiéébﬁﬁéﬁ&e&
of EE€ needed 1bs. of a.i. per gallon of EC
- = 245 =

1".'; : | f 2:;7
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Example: How much Perfekthion 20% EC would be needed per
hectare if a recommendation for mites calls for 0.2

kg a.i. Perfekthion per hectare?

Solution
liters of Perfek= ‘= 0.2kg = 0.2 = 1 liter
thion 20% EC needed 201_ 2

How to determine the amount of actual formula

farmer's field; given the dosage per hectare or acre. -

Once you know how much actual formulation 1s needed per hectare or
acre; you can easily calculate how much is needed for farmer's
fields of varying sizes.

Hectare basis

Amount of formula- Amount of formula~
tion needed for a = tion needed/acrerAAAXAEieldeareagiBQ* _m)
farmer's field 10,000

Acre basis

e Dy o

Amount of formula- Amount of formdia-
tion needed for a '
farmer's field

sieid area (sg. ft.)

}Examgié: The local extension service recommends applying Volaton

2.5%. strength granules broadcast at 120 kg/ha for com—

trolling soil insects in maize. If Leticia's field mea—
sures 35 x 40 meters, how much Volation will she need?

Solution
kg of Volation 2.5% granules = 120 x 1400 sqe m = 16.8 kg
needed for Leticia's field 10,000 sq- m o

How to follow a percentagegstrquthgspray recommendation.

Determine first whether the spray 's percentage strengths to be cal-

culated in terms of active ingredient or in terms of actual formu-

lation. For example, you might see a recommendation for 2% }
strength spray in terms. of pure Malathion for controlting household
fleas; anosther recommendation might call for using a 0.1% strength

spray in terms of Lebaycid 50% EC for controiling thrips on

peanuts.

Use the metric system. Percentage spray calculdtions are much sim-
pler in the metric system compared to using lbs.; oz., and, gallons:

1 1liter = 1000 cc Cor M1); 1 liter of water,weights 1 kg (1006 g);

1 U.S. gallon = 3.78 liters; 1 1b. = 0.454 kg = 454 g; 1 k 2.2
ibs:

o) |
|
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_a: For wettable powders

Whegigsing WP's; a percentage strength spray is based on weight
of pesticide to weight of water. Since 1 liter of water weighs

1 kg, we can use these formulas: /

Active ingredient basis )

—

\ Grams of wettable power = % strength spray desired x

\ 1000 - 7

needed per liter of water B a.i: in wettable powder

. Exanple: How many-grams of Malathiqn 40% WP should be added
per liter of water to make up a ZZ strength spray (active in-

S61ﬁtion
. Grams of Malathion 40% WP = 22 %1000 = 20 = 50¢g
needed per liter of water 40% 0.4

NOTE: Remember that in order to multiply by percent you first
must move the decimal point two places to the left
(i.e. 2% 0.02; 0.1% = 0.001).

Actual prodict basis

:étéﬁs df Wettébie pawder = % gtrength spray desired % 1000

Exaggie: How much Dipterix SP 95 is needed to make up a 0. 15%
strength spray (actual’ product basis) for controllig

amyworms in maize?

'§6iuti6ﬁ
crans of Dipterex SP 95 = 0. i§i iééﬁfﬁ 0.0015 x 1000 = 1.5 g

b. For iiqniéé ii&‘é)

Active ingredient basis

. o ] o
®  ¢¢ (ml) of EC needed = ¥ strength spray desired x 106u0
per liter of water _ ., % a.l, in the EC

Example: How much Malathion 57% EC should be added per liter
of water to make up a 2% strength spray (active in-
gredient basis) for controlling hoiusehold fleas?

Solution

cc (ml) of Malathion

57% EC needed per = 2% x 1000 = _20 = 35 cc (ml)
B liter of water 57% 0.57 : oo




HOW TO CALIBRATE BACKPACK AND TRACTOR SPRAYERS
{_i
ﬁhenland,ﬂhy Shonid Sprayers be Calibrated?: The farmer should cali-

brete his/ her:sprayer when a pesticide needs to be_applied at an accurate

dosage in order to avold applying too much which wastes»money»and might . in-

jure the. crop or to avoid applying too little which might make_ the product:

ineffective. When working with small fields, farmers can usually use gener-

alized recommendations given in cc/liter or tablespoons/gallon for insecti-

cides and most fungicides. However, most herbicides require moré accurate

application which means that sprayer calibration 1is usually needed.

The Principles Involved

When a pesticide recommendation is. given in terms of Rg/ha or lbs /acre

before he/she can apply the correct dosage. |
1. ‘The amount "of pesticide needed for his/her particular field.
2. The amount of water needed to convey the pesticide to the plants or
soil and give adequate coverage. : :
 Once these are known; it's a simple matter of mixing the correct
amounts of water and pesticide together and then spraying.

CALIBRATION OF BACKPAéK SPRAYERS

when calibration is needed conPression tyg;ﬁsprayers (the garden variet&

NOTE: Only backEack sprayers with continuous pumping action should be used

uneven pressure. g
)

STEP 1: Fill the sprayer with 3-4 liters of water ard begiﬁ spraying the
soil or crop using the same speed; coverage, aad pressure tﬁat will be used

in zpplying the pesticide. Measure the area covered by thig amount of

~water. Repeat this procedure several times to determine the average area
sprayed. You can measure the area in terms of 'sq. ft., sq meters or in

terms of row length. . hl

amount of water

STE? 2: Based on the area covered, you scan calculate t
needed to cover the field. For example, if 3 liters covered 60 §q:l@?Ee§,

. and . the field measures 20 x 30 meters, 1t would take 30/liters of water to
cover/the field. ; /

TEP 3& Determine the number oi sprayer tankfuls of w%ter needed to cover
e field. For example; if the backpack -sprayer holds/ 15 liters, it will
ake 2 tankfuls to cover the field. ' } -

STEP 4: Determine how much actual pesticide 18 needed ‘for the field. If

4 kg of Sevin 50% wettable powder are needed per hectare and the farmer's
field is 600 sqfigeters, this would mean that 240 grams of the insecticide

are required. Here's how we worked it out:

o = = 259
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___ 600 8qg.m - = __X grams } _
10,000 sq. m 4000 grams ) it

x = 240 grams

)
. . STEP 5: Divide the amount of pesticide needed for the field by the number

of sprayer tankfuls of water . to determine how much pesticide is needed per
‘tankful:

. 240 grams Sevin 50% WP = 120 gtams Sevin/tankful
. 2 tankfuls ‘ R
. i . \

NOTE: A sprayer shoild be recalibrated each time it's used om a differe*i

crop; different stage’ of crop growth, or when another pesticide is used.

" Alternate Method Using Row Length

When a pesticide 18 to be applied to a crop grown in rows, you can use

row length instead of area as the basis for calibration. -

PROBLEM: Label instructions advise Juan to apply Malathion 50/ strength

- 1iquid at the rate of 4 liters per. ‘hectare. His field measures 40 x. 50. _
meters and the bean rows dre spaced 60 cm apart. His backpack sprayer holds
15 liters; and he needs to know how much Malathion should be added to each

tankful.
SOLUTION

1. Follow the same procedure as with Step 1 of the first method but

measure the amount of ;owlleﬂgth,covered by the 3-4 liters instead
of area. Suppose that Juan was "Juan was able to cover 150 meters of row
length with 3 liters:

i the crop. rows ape ruﬁﬁiﬁg the long way (i.e. 50 meters).

.

Number of rows X 50 meters = fieId s total row length

Number of rows = 40 meters (i.e. the field's width)
0.8 m (80 cm) :

2. Find out how many meters of row Ieng“h his field has. let's say

40 m - = 50 rows om Juin sAfield ‘each of them 50 mts.

0.8 m long - 4%
. 50 rows x 50 meters =.2500 Ee‘eré'of row length in Juan's field
3. FLnd out how much water will be needed to cover the 2500 fits. of

row length based on 3 liters per each 150 mts.

150w = 3,liters |

2500 m X liters _ _ _
.. 150 X =i{7500 ° . -
< ! X

{50 liters of water needed to cover the field

S

=
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4. Find out how much Malathion 50% liquid will be needed for the
field based on 4 liters of the pesticide per hectare. (10000 sqs_
m). :: Since Juan's field measures 40 x 50 mts., its area is 2000 sq.
mts. L
2000 sq. m = X liters Malathion
10000 sq. m 4 liters Malathion

X = 0.8 liters or 800 cc of Malathion needed.

a capacity of 15 liters.

50 liters of water needed = 3,33 tankfuls needed

800 cc Malsthisn = 240 cc of Malathion 50% liquid
3.33 tankfuls : needed per sprayer tankful

- NOTE: There are several differeut ways ‘of doing the math involved, and we
have shown only one.




INSECTICIDE TOXILITY TABLES ' . .

i. A QUICK REFERENUE INSECTICIDE GROUP AND TOXICITY GUIDE

The table below gives the relative buman toxicity of common insecti-

cides oni a scale of 1 to 4 as follows: (Both oral and dermat toxicity is
considered) i

least dangerous

| = most dangerous, 2 = dangerous, 3 = less dangerous,
4 .

It also gives the chemical group to which each insecticide belongs as
follows: - | / o

T S L
CH = chlorinated hydrocarbon, OP = organic phosphate,
C = carbamate, M = miscellaneous

* s you'll see; the antidote for poisoning varies with the chemical
group. Aside from this difference; it's hard to make meaningful distinc—
t‘ons between these chemical groups.. For example, Aldrin, DDT; Endrin;.
Heptachlor, Lindane, and Kelthane (dicofol) have long residual llves and are
all CH's; however, in terms of their immediate toxicity,, they vary greatly—

BOT 1s'a Class & (least 4angerous), while Endrin 18 a Ciass 1 (most danger-

ous). Other CH's like Methoxychlor have relatively short residual lives.

The OP's and C's break down fairly quickly but, lik= the CH's; also vary
greatly in toxicity.: 'g R

- S A s ]
' Insecticide Names: ' Note that each insecticide may be marketed under several

or more different trade names. |Many exterision bulletins refer to insecti-.

cides by their non—commercial chemical names (i:e. carbaryl is the chemical

name for Sevinm): This can create much confusion in tdentifying insecti-
cides. 7 \ ‘

B o v Chem.  Mammalian
Common Name ~ Other Trade or Chemical Names Group Toxicity

Aldrini Aldrite; Drinox; s}drbébi, Seedrin; CH 2
y Octalene \ ,
Asuntol Co-ral, coumaphos, Baymix, Meldane, OP .3
; Resistox )

-4 N L m——

| Azodrin Nuvacron, Monocromn, monocrotophos OP 2
Actellic Qﬁitiﬁiﬁﬁdé—ﬁétﬁyi; Blex, Silosan OP 4

Baygon ' propoxur \ : C 3

1. Long residuelife (3-10 years): |

T
o




Common_Name'

Other Trade.or Chemical Names

BHC

benzene hexachloride,; Hexachlor,

Benzahex; Benzel, Soproxide; Dol;
Dolmix, Hexafor, HCH

Necctd

Bidrin Ektafos; Carbicron, dicrotophos

Birlane Supona, Sapecron, chlorfemuvinphos

Bux Bufenkarb, metalkamate

Chlordane Chlorkill, Orthochlar, Relt, Aspea

Ciodrin crotoxyphos

ppTl Anofex, Genitox, Gasarii,
Zerdane, many others

Dasanit Terracur, fensulfothicu

piazinon Basudin; Spectra:ide; Diazol,
Sarolex; Gardentox

Dibrom Bromex, naled

Dietdrinl Octalox, Alvit, Dieldrite

Dimecron phosphamidon

Di-8yston

disulfoton, Fruminal, oxydisulfoton

Dimethoate Cygon, Rogor, Perfekthion, Roxibn,
De~Ferd, Trimevion

Dipterex Dylox, Klqgggffnangg!fggichiorfon
Neguvorn, Anthon, Bovinox,; Proxol
Tugon; Trinex

Dyfonate fonofos

Ekatin -~ - Morphothion, thiometon

Endrinl Hexadrin

Folidol (see methyl & ethyl: parat:hib’n’

Folimat aﬁéEﬁéété

Folithion _ _ - Nuval; Agrothion; fenitrothion

Rt

Furadan2 carbofuran; Curaterr

Galecron Fi.iiidal, chlordimeform, chlorphenamadine
-Gardona Rabon,; Appex

1. Iong residue Hfe (3-10 years).

2. High oral, low dermal (skin) toxicity.

3. Moderately long residue life (1-3 years).
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Gusathion

Heptachlor!l
Fostathion
Kelthane3
Lebaycid

Lindane3

Malathion

Metasystox
Metasystox R
ﬁétﬁ6i§5516f
Methyl
parathion
Mirex2
Mond to~
Orthene

L

Perfekthion
E’riifi,;,jl i o
Pyrethrin
Pounce
Pirimor

Rotenone

Brinox H-34; Heptamul
triazaphos

dicofol, Acarin, Mitigan .
met hotiyl, Nudrin '
fenthion

Gamma BHC, Gammexane, Isotox, OKO,
Benesar, Lindagam, Lintox, Novigam,

Silvanol

Cythion; Unithion, Emmatos, Fyfanon,
Malaspray, Malamar,; Zithiol

demetonmethyl

oxydeiie tonmet byl

Marlate; Moxie

Folidol M, Parathion M, Nitrox, Metron,

Parapest, Dalf, Partron, Phospherno

dechlorane

Tamaron, methsmidophos

acephate; Ortran

ﬁi?éﬁ; Btadan; E-605; ethyl parathion;
Folidol E=605; Phoskil; Orthophos;
Ekatox, etc. .

Cygon, Rogor, dimethoate, De-Fend,

Roxion; Trimethion, baphene;.RéEéiiEé

Pibutrin

Ambush, permethrin, Ectiban, Kafil,
Eksmin

pirimicarb

Derrin; Derris; Extrax; Mexide; Cubor

1. Long residue life (3-10 years).
2. A suspected carcinogen; now banned in the U.S.

3. Moderately long residue life (1-3 years).
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Comnmon Name

Sevin

L

Tamaron

TEFP

Tedion

‘Telodria

Temi'.

-Thimet

Thiodan
Thuricide
Tbxépﬁeﬁei
fritﬁian

Vapona
Volaton

Thiodan

The LDgg (LD =
strength chemical (i.e:}

Other Trade or Chemical Names

carbaryl, Vetox, Ravyon, tricarnam

demeton, Demox, Systemox, Solvirex

Monitor, methamidophos

‘Tetron, Vapotone, Kilmite 40

tetradiphon; Duphar
isobenzan

aldiearb

phorats, Rampart
Endosul®an

Baciiius thuringiensis; Dipel; Biotrol
Mot s, Strovane I, Toxakill, Magnum 44
carbophenotzion, Garrathion

Baygon, Senoran, Suncide, Blattanex,
PHC, propoxur

DDVP, dichlurvos, Nuvan, Phosvit
Valexon, phoxim, Baythion o

endosulfan, Cyclodan; Malix, Taiml,
Thiodex

J~tt; Brophos,; ethoprop
Lorsban; chlorpyrifos

LDsy RATINGS OF COMMON INSECTICIDES

.Qﬁem; Mammalian
Group Toxicity
c 4
oP 1
oP 2
o? 1
e 4
i 1
c 1
0P 1
2
M Non~Toxl. ¢
CH 3
opP 2
[+ 2
0P - 3
oP 3
i 2
oP 2
P 2-3

lethal dose) rating measures the amount.of 100% _
active ingrediznt) that is needed tc kill. 50% of

the test animals (rats or rabbits) when given orally and dermaily (placed on

ghe skin); this amount"
(e
17/28000th of an ounces

er kilogram of animal body weight.

relative toxicity of pesticides to humans and other mammals.
EDSG rating, the ;}gggg the pesticide's toxicity.

miaas

i: Moderately long residue 1ife (1-3 years)

ts measured in terms of milligrams of pure chemical
One Eiiiiéféﬁ = 1/1000th gram or about
The LDsy rating gives a gnod indication of the
The lower the




100% strength

chemical. However, insecticides as marketed vary in strength fi1
1% up to 954. After dilution with water for spraying; actual
strength may only be about 0.1-0.2%.

The LD5q ratings give little information on the cumulative
ef fect of 'repeat:ed exposure.

if spiiiéd on thé skiﬁ iiquid iﬁéectic1de§ are more readily

Note that some inecticides like TEPP and Phosdrin are about as
toxic dermally as they are orally.

Evrn Class 4 (least dangerous) insecticides like Malathion can

cause severe poisoning if enough were ingested or spilled on the

skin; especially in the concentrated form.

"he LDgy rating has no relation to an insecticide's effective—

ness azainst insects.

erass 1
Most Dangerous o
S LDsq (mg/kg)

Cormoa_Name Other Trzde or Chemical Names Oral Dermal
Dasanit Terracar; feasulfothion 2-10 3-30
Disyston Disulivton, fruminal, oxydisulfoton 7 15
Dyfonate fcnofos 8 25
Endrin Hexadrin 1 18
Parathion Rthyl parathion, Bladan; Niran; E-605; 13 21

Polidol E-605, Phorkill Orthophos,

Ekatox, Parathene; Fanthion; Thiophos;

Alkron
Phosdrin mevinphos; Phosptene; Menite 6 5
Systox demeton; Solvirex; Systemox; Demox "6 14
Telodrin isobenzan 5-30) 5-30
TEPP Tetron, Vapotone, Kilmite 40 1 2
Thimet phorate ; Rampart ' 2 6
Temik aldicarh i palovr 5

= ‘- 255-_ '
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Common Name Other Trade or Chemical Names Oral Dermal

Aldrin Aldrite; Aldrosol; Drinox,; Seedrin, 39 98
.. Octalene .

Azodrin Nuvacron, Monocron, monocrotophos 17 126
Bidrin ° ' Ekafos,; Carbicron 21 43
Birlane chlorfenvinphos, Supona, Sapecron 10-155 108
pieldrin Alvit, Octalox, Dieldrite , 46 90
Furadan carbofuran, Curaterr ' 11 10;000
Gusathion Guthion, Carfene; azinphosmethyl ' 12 220
Methyl S . o . ) )

parathion Folidol M, Parathion M; Nitrox, Metron, 14 67

Parapest, Dalf, Bartron, Phospheruo
Lannate Methoiyl, Nudrin 17-24 1050
Monitor ° Tamaron, methamidophos 21 118
Mocap . Jolt, Prophos, ethoprop ‘ 61 26
Thiodan endosuifan; Cyclodan; Malix, Thimul, 43 130
o Thiodex ~
Trithion carbophenothion; Garrathion 30 54
Nemacur ' phenamiphos, fenamiphos -8 72
Less Dangerous

Ao Nes o BEERS . LDgq . rating
Common_Name - Other Trade or Chemical Names Oral Dermal

Baygon propoxur 95 1000

-]
=
o

benzene hexachlorids, Hexachlor, 600 —
Benzahex, Benzel, Soproclde, Dol, :

Dolmix; Hexafor, HCH
Bux Bufenkarb, metalkemate ' 87 400
Chlordzne Chlorkill, Orthochloir, Relt, Aspon 335 840
Ciodrin  érotoxyphos 125 385
Diazinon Basudin, Spectracide, Diazol, Sarolex, 180 900
; Gardentox " _ o
Dibrom_ neled, Bromex ' 250 800

Pimethoate .  Cygon, Rogor; Perfekthion, Ruxion, 215 400
Pe—~Fend

€ 2 !
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Common: Name
Dursban

Dipterex

Folimat
Folithion
Hostathion
_Heptachlor.
Lebaycid

Lindane

Metasystox
Mirex
Toxaphene

Common. Name

DOT
Galecron
Gardona
Relthane
Mztathicn
Met lioxychlor
Morestan
Orthene
Sevin
Tedion
Volaton

Actellic

cLaSS 2 (continued)
Less Dangerous

Other Trade or Chemical ames

‘chlorpyrifos; Lorsban

Tugon; Trinex
mmethoate
Nuval, Agrothion, fen!trothion

triazaphos

Gamma BHC, Gammexane, Isotox, OKO
Benesan, Liadagam, Lintox, Novigam.
Silvanoi} :
oxydemetonmethyl

dechlorane

Motox; Strobane T; Toxakil, Magnum 44

 CLASS 4
Least Dangerous

Other Trade ot Chemlcal Names

Anofex, Genltox, Gesarol, Neocid, etcs
chilordimeform; Furdal .
Appex; Rabon
Cythion, Unithion, Emmatos, Fyfanon
Malaspray, Malamar, Zithiol
Marlate . a \ ..
Forstan -
Acephate, Ortran
cartaryi, Vetox, Ravyon, Tricernam
Tecradifon
phoxim; Valexon -
pirifiiphos-methyl, Blix, Silosan

- 257 -
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LD
0291

pating

97-276
180

300
100

90

L5y

Oral

113

127-132

4000
1100
1375
5000
1600
866
14,700
1845

2080

‘ra:i

2000

700
1300
1160

195
1300
1000

Dermal

2510
3000
5000
1230
4444
6000 -
2000+

10,000
1000+
2000+

.
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virﬁsés that invade plants and multiply within their tissues.f Nématodes and
parasiticgﬂeeds,like Striga (witchweed) can also be included in this cate-

gory, but we'll deal with them separately below.

Nongparasitic,(non-infectious) diseases are eaused by unfavorable grow-

a: Excééééé; deficiencies, or imbalances of soil mutr’ents,
b. Excessive soil acidity or alkalinity.

c: Temperature extremes:

d. Poor drainage or drought:

e: Mechanical, fertilizer, or pestici&e injuarys
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Some of these mnon-parasitic conditions produce symptoms easily confused with

those of parasitic diseases:

o

Fungal Diseases

Fungi are actually tiny parasitic plants ‘without roots; leaves; or.
chiorophyll which feed on living or decaying organic matter; they reproduce

and- spread by means of microscopic seeds called SROteB- S5ome fungl are

beneficial such as those that help break down crop residues into humus;

others can penetrate directiy into seed; leaf; or root tissue or can enter

through wounds or nature openings.

General types of fungal discases: Leaf spots iaédiﬁg to possible défoiia—

tion, rotttng of seeds, stems, stalks, roots, grain heads, pods, and ears,
storage molds; wiits. . 4

are highiy resistant to unfavorable conditions: They are easily spread b
wind; water, soil; and farm implements; but some types can alsc be carried

by the crop seeds themselves. Most fungal.diseases develop and spread much

more,readiiysﬁnder high humidity and moisture: An important characteristic
of fungal diseases 1s thoir ability to mutate to produce new races that are

resistant to cartain fungicides; this is not common,; however.

Baccteria are microscopic single cell organisms that multiply by cell

division. Like the furngl, some bacteris are beneficial .ind perform essen-—
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riai functions like convarting unavailable organic forms of soil nutrients
to available inorganic (mineral) forms. Others luvade plants and cause
diseases that produce leaf spots, wilts; galls, axd fruit and stem rots.
For several reasons, bacterial diseases are generaliy much less prevalent

than fungal diseases.

4. Bacteria lack a resistant spore stage and are very dependent on

favorable temperature and moisture conditions.

b. Uniike the fungi, bacteria can't forcibly penetrate into plait

tissue but must enter through natural openings or wounds.

t. although bacterial diseases can be spread by wind driven rain,

field equipment; and certain types of insects (mainly Some _
beeties); they are mich less readily transmifted than fungal-

diseases.

' Viruses are microscopic particles consisting of a core of nucleic acid

(genetic material) surrounded by a protein coat. Viruses can multiply by

diverting living host cells into the production of more virus particles and
can also mstate to produce different strains. They are largely spread by
sucking insects (aphids; leafhoppers, thrips); thé relationship between

these insect vectors and the viruses is’ sometimes very specific; for exam-
ple, peanut rosette virus is transmitted by only one species of aphid. Some
species of weeds are susceptible to certain viruses and serve as alternate

wosts to provide sucking inmsects with a steady source of innoculum..

. Viruses usually don't kill plants but can greately reduce yields and
qualitys A wide variety of symptoums a:gipgééﬁééd such as leaf mottling
(blotching), leaf curling, chlorotic (yellow) or necrotic (dead) spots on

the leaves, lea? malformation, leaf stripinmg; and excessive branching.

Plhuchodebondidntus——

How to Identify Plant Diseases

Some plant diséases can be readily identified by non-professionals

right in the field; in other cases, however, accurate diagnosis requires a
zood deal of field experience or even the expertise of a trained plant <

pathologist and lab facilities.

Troubleshooting Disease Problems

- 1. Symptoms of some fungal, bacterial, and viral diseases can be easi-

1y confused with each other or with those caused by nematodes, non-
parazitic diseases, or insects. Use the troubleshooting guideée onn

pp- 198-162 to help narrow the problem dowm.

; S T o o o : o
2. Examine the plants closely. If root,; :stem; or stalk rots aTe sus~

7" pected, carefully remove some -plants from thé s5il along with part

of the root system; look for signs of damage such as soil insects,;
P
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root feeding, root discoloration. Slit stems and stalks lengthwise

and check for rotting, discoloration or borers.

Disease Identification Guides For the Reference Crops

. This section gives verbal descriptions of common reference crop .

diseases,; but pictures are definitely worth a thousand words when it comes
. to identification: Ag field workers wili find the following pictorial

{ disease guldes invaluable: . .

Matze L | , | )
"Maize Diseases:| A Guide .ur Field Identification”, Information Bulle=
tin No: 11, CIMMYI, Londres 40, Apartado Postal 6-641, Mexico 6, D.F.’
Available in English and Spanish. < :
“A Compendium of Cotn Diseases"”,. American Phytopathological Society;
3340 Pilot Knob Rd.; St. Paul, Minnesota, U.S.A: 55121. More complete

than the CIMMYT bulletin and also gives some covitrol measures:

Sorghum and Millet

“Sorghum and Pearl Millet Disease IGentification Handbook™;, Information
Bulietin No. 2; ICRISAT; P.O. Patancheru 502 324, Andhra Pradesh, INDIA
or Texas Agricultural. Experiment Station, Texas A & M Univ., College
Station, Texas, U.S.A. 77843. Available in English; French, Spanish.

“Sorghum Diseases”; Bulletin 1085, Texas Agricultural Extemsion Ser-
vice, Texas A & M Univ., College Station, Texas, U:S:A. 77843. Also
gives some control measures. , '

“Field Problems of Beans in Latin America”, CIAT; Apartado Aereo 6713, .
Cali, COLOMBIA, S.A. $5.60 (U.S.) plus postage. Includes diseaces, in-
sects,; and hunger sign3. Available in English and Spanish. Also gives
some cornitrol imeasires. )

“Bean Diseases: How to Control Them"; Agriculture Handbook No. 225,
Agric. Research Service, U.S:D.A: Available from Superintendent of

Documentcs, U.S. Goverument Printing Olfice,; Washington; D.C.. Not as

complete as the CIAT bulletin. ’ o Co
Soybeans

“3oybean Diseases Atlas”; Cooperative Extension Service; Clemsoff
University, Clemson, South Carolina, U:S:A: 29631. B

“Soybean insects, Nematodes, and Diseases"”, Circulat 504, Cooperative
Ext. Service; Clemson Univ., Clemson, South €arolina; U:S.A. 29631.
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f1. METHODS OF DISEASE CONTROL_AND THEIR EFFECTIVENESS

Prevention vs. Cure

'

\ Most diseases such as viruses and the bacterial and fungal rots of

‘ seeds; seedlings; Troots, stalks, and stems can't be controlled once they
" enter plLant tissue. Fair to good control of fungal l:afspots* can be
\ achieved with Foliar fungicides but this is usually wneconomical with low
\ value crops like majze, millet, and sorghum. Disease control methods are
\ therefore ‘geared mich mnore toward prevention rather than cure. Let's look
\ at the prircipal non-chemical and chemical control practices. '

|\ . - -Non=Ciiemizai Disease Control tethods
L ]. kesistant varieties: Planc breeders have located genetic sources
| of rasistance t> some of the more serious diseases, especlally

| viruses and other types that lack eéffective or economical chemica
R control measures. However, resistance does not mean 100% immun-
ity, and the ability of viruses and fungi to mutate ilnto new race

| has posed some problems. Disease resistance 1s a top priority
among plant breeders: '

: 2. Sanitation and Cultural Practicss.

| -a; Disease free seed: Some diseases like bacterial blight and _
\ common mosaiz virus of 'beans can be carried by the seeds. Th
use of rertified seed (see Section C) that s disease free is

an important management practice in many bean growing areas
. where these problems exidst. ' -
: b. Controlling host plants aiid insect vectors: This is especlall
i important Ior controllirg certain viral diseases and i:volves

i rbe remcval of host weeds and. other natural. vegetation chat

| serve as sources of imnoculum. In some casés, non-susceptibl
barrier crops are planted around a field.im a 15-20 meter wid
strip to “decontaminate” sucking insects before they reach th
susceptible crop- (this is usually not practical)s. ~Also im-- -

\ cluded is the roguing (refioval) of diseased crop plants

attacked by viruses: /voguing 1s not effective for most fungal
and bacterial dir.ases.

. 2. Crop res.due managesent: The burning or plowing under of crof

residuus 1s an effective prevention méthod for a few diseases
like peanut Southern (Sclerotium) stem rot.

problems: not cultivating plants while they are wet; avoiding
crop injury at or before' harvest; irrigating in the morning ;
when sprinklers or hand watering are used so that crop leaves
' ' | : : : ! i
N , g /-
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* Fair control of most bacterial leaf spots can be obtained using copper
base fungicides: . B ‘ . .
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are dry at night; using raised beds to improve drainage; dis-

©

.
" .

e. Crop rotation can reduce the incidence of many fungal amd bac-

terial diseases,* especially those /that are soil borne, but
will have little effect on viruses. There is nothing wrong
moncialture from a disease standpoint as long as resistant

varieties arc being continually developed and introduced in

response to mew problems; however; this is unlikely in the
LDC s o : :

f. Intercropping may reducs or intensify disesse problems, de-

pending on the crop mixtures imvolved and whether ihey share /]

some diseases in common. y
S SR : 7
Clieiiical Disease Control Meihods

1. Fungicides can bo applied to planting seeds, the snil, amd crop
leaves and wiil provide fair to good control of certain fungal

diseases: -They are mainly applied as protectant®.

5. Seed treatment with a furgicide dust or iiguid will &f fec—

tively prevent seed rots (pre-emergence “damping of£™) ~zused
by soil fungi and will also kill any fungal diseases borme on

the seedcoat surface such as loose smut and covered smut winich
attack adult sorphum plants. .

Since seed treatment mainly protect the seed; they are not as
sffective at preventing seedling blights /rots) and seedling
root rots. & systepiic seed treatment fungicide called Vitausx
Carboxin) gives so ‘

mewhat better control.

Swed treatments will nof control-any géil—hornme or aizbore

\ fungat diseases that attack older plants such as lmaf spols,

\ . stalk EBEré;é_téiﬁf-’dtéi-éﬁd root rots. !

. Fungicide applicationw to the soil: -Some fungicides Iike PCNB
(Terrachlor), Vitavax (Carboxin), and. Benlate (bencmyl) can be
applied as sprays or dusts to the seed furrow or_to the row .
soil duoring crop growth 'to control certain fungal stem and

rTout rots.’ s

LB\
ol

Such soil applications are seldom necessary or economical for

maize, sorghum; and millet \but are usually profitable on aigh

yielding peanut and beap crops if such disease problems
exists

c. Foliar fungicldes can be .pplied as dusts or sprays to crop
foliage to control fungal leef spot dise:ses. Most foliar
fungicides- act as protectants to help prevent the occurencze or

spread of leaf 3pots. Some of the recently developed systemic

* [Especially soil-borne ones.
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fungicides 1iKe Benlate (benomyl) and Mértect (Thiabendazole)

also have g;radicant,properties.

Fost féiiar fungicides have little or ng activity against bac-

good control.

* - Foliar fungicides are usually not. economical for fleld crops
1tke maize, sorghum, and millet but are often essential fbr

; - prpfitable in this case. Thelr use on beans may be justified

. - where ylelds are in the.medium. to high’ Tange and fungal leaf
- . spots Lecome serious. The use of foliar fungicides on high

vaiue vegetable‘crops such as tOmatoes, squash, and _potatoes

.are a problem. R

o

25 .Soil sterilants like methyl bromide, formaldehyde Basamid, and

todess : They are applied in advance of planting and allowed to

. dissipate before the. seeds are sown. Soil sterilants are fre—- .
quently used on seedbeds for ‘growing tobacco and vegetable trans-—
plants but are too expensive for use - with the reference field

crops: | o . .

5. Antibidtics 1ike Streptomycin and Terramycin are bactericides used
as . follar sprays or transplant dips to control’ certain bacterial
diseases. Ogher antibiotics like Kasumin (Kasugamycin) and Blas-

‘blast and are widely used in Japan. Their high cost makes them

i uneconomical for use on the reference crops. There. are several
a problems associated with antibiotics, namelv Fesidues, the devel-

opment of resistaut races of fungl and bacte . and occasional
phytotoxicity (plant injury). . ;;

4. Use of inéecticides to control insect vectnrs- This is seldom
completely effective since 100% control is impbssible.

b -
- [ L2

Integrated Disease Control < T

and chemical methods. Except for the .mercury base fungicides-sometim- used

as seed dressings, the fungicides pose few toxic or«énvironmentai threats;

unlike somr insecticides. The ‘main impetus for integrated disease control
is based on\rconomics and the fact that many diseases cannot be adequateiy
controlled with chemicals.; . . :

-

2EC0&HENDATIUNS FOR FOLIAR FUNGICIDES '

<’

Protectant vs. Erradicant Fungicides

Z Most fungicides ke Maneb Zineb Difolatan, amd Manzate act 0812!0-‘

tectants. by remaining on the leaf surface to prevent fungai spores from

/

Y

Y
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ability to stop the progress of an existing infection: However; a few fun-

gicides like Benlate (benomyl) and Thiabendazole (Mertect) are actually ab-
sorbed into the leaf tissue and translocated outwards toward the marTinS'
these systemic fungicides act as erradicants as well as protectants and also

have cther advantages:

1. They are not vulnerible to beins; washec off the foliage by rainfall

or sprinkler irrigation.

2. Since they are translocated within the 1eaf, uniform fotiage cover-—

age isn't as lmportant as with the non-systemic protectant fungi-
cides:

The main disadvantage of the systemic fungicides is that they are effective

against a narrower range of fungal diseases than most of the protectant fun-

glcides;  co more care must be taken to match the product to the disease.

Another problem its that a few fungal diseases have developed resistance to

some of the systemics (this hasn't occurred with the non-systemics):

Guidelines for Applying Foliar Fungicildes

Type of Crop: Foliar fungicides are seldom economical for maize; sorghum,

and millet; they will give the best benefit/cost ratio (cost-effectiveness)

when used on well managed peanuts and beans under conditions where fungal

leaf diseases are a limiting factor and on high value vegetable crops.

When to apply: Ideally; applications ghould be started slightly before the

onset of infection or at least before the disease signs have become very

evident: This is e;gecially important when non—systemic protectant fungi-

cides are used: In most growing areas; tile major fungal teaf diseases are

often rather predictable as to_ thelr date of first appearance, so that pre-

ventative applications can be begun in advance: Fungicides are too expen-

sive to be used on a routine basis from the time the plants emerge; besides;

most fungal diseases don't infect plants until around flowering time or
aftELo

Frequency of application: This depends on disease severity, rainfall, and

type of fungicide: The ron—-systemic protectant fungicides can be washed off

the follage by rainfall {or sprinkler irrigation); but the systemics remain

safely within the plat once they've been absorbed. Under frequent rain—

fall; the protectants tay have to be applied as often as every 4-7 days.

Uniform and thorough coverage of crop foliage is very important wher apply-
ing fungicides. Th*s is especially true for rhe protectant products which

covers An attempt should be made to cover borh sides _of the leaves when
using protectants. Stickers and spreaders (ree pp 233-234) are recommended
for nearly all ftngicide sptays to ~.urage and adhiSion, Duter 1s
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Dusts vs. Sprays: See PP. 225-226.

- Agounit of water needed £9T sdequate foliage coverage: This varies with

plant_size, crop densifY: and type of Sprayer. When using backpack (knap-
sack) sprayersrqﬁrfull,ﬁizé plants, at least 700 liters/ha (75 gals./acre)
of water is needed. FE¥®®Ssive water volume increases runoff which carries

away spray droplets.

Nozzle selection and 8PTaY¥er operation: See insecticide section.

Dosage Recon endations
. Always follow label lnstructions and the recommendations of your coun-
try's extension gervice 1f the latier are based on sound adaptive research.

The following recommenddtiong are meant to serve as gemeral guidelines.

Peanut Cercospora LeafSPOt.  &nlate and Duter have generally proved the

most effective alchough Mogy other products suck as Dithane M=45, Antracol,

Bravo (Daconil), pifoldtan, copper—sulfur dusts, and copper base sprays also
giverSétis§§§§0py7§6ﬁcF9¥;, The following recommendations come from North

carolina State University (u.S.A.) and Australia.

Duter 47% Wp, 425 8Faps actual formulation per hectare (6 ounces/acre); - -

don't use a sticKeT oy 3 spreader.

Benlate 50% W, 785 grams actual formulation/ha (4 oz./acre) plus

sticker-spreader: Control is enhanced by combining 285 grams Benlate +
! 1.7 ggi§§§ﬁéﬁé,M’”??6f Manzate 200 + 7.3 iiters non—phytotoxic crop oil

per hectare; the oil ymproves pemetrationm.

| COMMON FOLTAR FUNGICIPES

They are of relatiVely low toxicity (compared to insecticldes) and have

winimal dermal absovption (the dermal LD5y for Captan is over 10,000).

ANTRACOL (pronine®)! ot registered in the U.S., but widely used over-
seas. A zinC ba5€ Product by Bayer. Especially effective against

early and jate blight, Compatible with most other pesticides. Use at

75-125 cc per 15 'iters (5-8 tablespoons per ¢ gallons) and apply at

4-10 intervals deP® 4ing on weather ant disease severity.

BENLATE (Benomyl): One of the few systemic fungicides: has an erradi-

cant offact as well 35 a protective effect but it ls not broad sprec-

trum; mainity for POwWagry mildews, Cercospora leafspot (seanuts),
Botrytis (Gray mold) ¢ tomatoes and lettuce; and brown rot of fruit

toees. Fop small ateus, use 1-2 teaspoonfuls per gallon (35-1C cc/

gal.). Also preVents mite eggs from hatching. Repeat at 10-21 day

intervals. Use 2 Stjcker—spreader.

BORDEAUX (coppef Sulfate + hydrated lime ¥ wateri: Ons of tie first_
original manMade “YNgicides: ‘Has a protectant effect and also repels
some insects- LDO°0n't let zhe solution stand in the gvrayer for long

periods. You cal Make it yourself. Two comrun form..is are 8-8-100
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and 10-10—100 (first 2 numbers refpr to 1bs: of copper sulfate and

hydrated lime; the laat nuiber refer: gallcns of water) Each 1b:

of copper sulfate in 100 gals. of wat. :quals 1/3 tablospoon (Siccz

. per gallon. Each lb. of hydrated lime (slaked lime or calcium hydrow—
< ide) per 100 gals. equals 1 tablespoon (15 cc)/gal. To make ! gallon
1 of the 8-8-100 formula, dissolve 40 cc copper sulfate in 172 gai. of

watéer; then dissolve 120 cc of hydrated lime in the otner 172 gal; then

mix both together. May cause leaf burn 1f made too strorg.

CAPTAN (Orthocide, Merpan): Very safe broad-spectrum fung cide (also

for seed treatment). Use the 50%Z WP at 3.5-5 tablespoons v g=llon

(13-20 cc/liter). As a se drench for damping off ﬁreret:;bn, mix_
up 2-3 cc/liter of water and apply witth a ar: ~inkling can at the rate of

2-3 liters/sq. Weter immediately after pianting vagies (if seed 1s not
treated) or as soon as the seedling emsige.

COPPER COMEOUNDS,(Aside frem Bordeaux): For broad—sp :tvum foliar fun-

gal control, but also more effective than other types for bacterial

1eafspots. ﬁon t mix these With Diazinon insecticide.‘ Copper

grams/100 1liters water.

DACONIL (Bravo W-75, Termil): Broad-spectrum foliar fungal control;
toxic to fish. Lompatible with mnst other fungicides. Don't apply

within 5 days ~ harvest. Use a. 2.5-3 rablespoons per gailon (10-12
cc/liter)s

DUTER (fentir - vide): An organic tin ~ompound used c. potatoes for
its unusuaiiy good control inearly ani. ]ate biigats. Alsc widely iised
for Cercospora leaf,pct © peanuts: Has ~me insect anti-feoding

properties: Do not use : stickerrsprcade. or le~f burn may resulc.
MANEB (Dithane M-22;, Manzatz 200, Lonoccd M): Mangareése base bioad-
spectrum furgicide avajlable as an B0%Z WP. Used at 1.5- -2, 5 table-
spoons/gal: (6-8 g/l) or 1.5-2.5 ibs./1M0 ba;s.i Ton't appiy within 5
days of harvest.

MANZATE (Dithane M=45, Mancozeb Fore): A manganese-zinc combinatior .
Manufacturers ctatm tz's better than Maneb on tomatoes. Use same
dObage a: for Mansb. Dcn't apply within 5 days of barvest.: /ilso used
as a sced plec: dip oud potatoes to control seed pl zce decay.

ZINEB (Di.hsne Z-78, Lonocol Z, Polyram 2): A zinc base product: May
thure squash and cucumber and tobacco. Don't apply within. 5 days of
harves® Use s+me dosage as for Maneb.

PEND ;Lerraémaf, Brassicol): A soll fungiclde usually applied pre-
plant eivher broadcast o1 in a band; also usod as a soll drench at

transp lant time; Mainly for dam)ing—cff @clerotinia, and Rhizoctonia.

For cabbage family crops; it's used as a scedbed drench rigat after
plantiﬁg.f Use 1 t-hlsspoon Terrachlor 75W + 2 tablespoons Ceptan 50i;

per gal. of water and apply it over 50 sq. ft.

‘
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FUNGICIDES FOR SEED TREATMENT

‘Remember that treating seed with a fungicide inhibits surince-borme

fungl on the seed coat ard protects against soll-borme ones. Hrat fungicilde

seed treatments offer no protection to the seedling. How:ver; some of ihe

newer Systemic fungicides for seed treaiment Such as Vitavax (carboxin) can

of fer scme protection during the early stages of seedling growth. feed
treatment will not control any soll-borne or air-borne fungal diseases that

atrack older plants like bnaf spots, stalk rots, root rots, etc.

ARASAN (Thiram, fersan): A low toxiclty compound usually available as
- a 50% or 75% dust.:

BENLATE T (Thiram + Benlate): For control of sotl-borne Pythium,

Fusarium, Rhizoctonia damping off and early root rots of beans ard
peas: Benlate (benomyl) is a systemic. lLow toxicity.
CAPTAN (Orthocide, Merpan): Another low toxicity seed treatment fungi-

cide that's also used aj a foliar fuuglcide.

FERNASAN: A combination ¢ Arasan and Lindane (an insecticide) thrat

comes in several tormulations. Fernasan 75W cotitains 75% Arasan and 1%
Lindane-~on«y enough insecticide to protect seeds during sturage, not

once in the grournd. Fernasan 60/15 contains 60% Arasan and 15% Lindane
for better control of seed eating insects in the socil: Both formula-
tions are used at rat.s of 100~150 grams p°t 100 “g of seed: Smaller

seeds requi.e the higher dosage (more surface area).

MERCURY COMPOUNDS: HMercury compounds have been virtually bazned in the

U.S. as seed treatments. The problem wasn't a bulld-vp of mercury in
the soll but_théfaccidentaiiﬁgr unwitting) ingestiou cf mercur; treated
seed by livestock or even peopic: Mercurr 1& very ef fective and even

has a penetrating ef fect into the seed; but avoid using it whenever
possible. Common mercury—base seed treatment compounds are Ceresan and

Semesan. Agallol 15 a mercury base dip for pot~to: seed preces, bul

Z:ueb or Manzate can be sdbstitutedis Skin abso:ption of organic mar—
cary compounds (Ceresan, Semesan, Agal Z0l) is minor but rot so with in=

organic like bicnloride of mercury. Avold breathing the vapors of any
mercury product.

APPLYING SEFU TREATMENTIS: Arasan; Cavtan; and Fernasan can Bé-aggiiéa

a5 dusts to the seed at the rate of abcuf 2-3.5 grams per kg of seed

(smaller seeds need the higher rate). A baby food size jar works per-
fect for small quantiti=s of vegie seecs and you can "eyeball” the rate
(it takes much Jess than you think); saed shtould look uniformly covered

but ngc "burs- . *n the fungicide. Wash hands afterwards. Always
store treated seed out of reach of children and NEVER fecd lefiovers to

humans or animals (1:e: treated maize; gorghum, bean seed, etc.)

!
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NEMATODES AND THEIR CONTROL

I: BASIC FACTS ON NEMATOD ES

roundworme; they are not tela'cd to farthworms. Sdme types of nematodes
like honkworms; roundworms; and pinworms attz . man as well as animals.
There are several dozen species _that atuack p tnt roots; as well as a fev
that injure stems and leaves. _ The se _plant feeding nematodes liv in the

?é;lf and most are too small (0.2 - 0.4 mm) to be easily seen wi... the naked
eye.

How do they damaglplaﬁts9 The root feeding nématodes aré the most

common types attacking plants. They feed on or inside plani: roots using
-needle--1ike mout-hparts (called stylets) for plercing and sucking. The root
knot nematode causes portions of the roots to swell inte galls or knots,
while root lesion nematodes produce dark colored lesions on the roots.
Sting nema.odes and étuﬁby_tbbt nematodes prune the root sSysten, making it
appear stubby and spa*e Affented plants nave trouble absorbing enough

h?@te:ld} dLseases, In fac;, those tOmato varieties resistant to Fusarium
wilt lost that resistance when attacked by nem:toden .+

M5w serious 15 the damage’ /Hezvy infestations can lower crop ylelds

by 30-80%.

Where are nematodes fdﬁﬁd’ Nematodes caii be found in virtually any
soil but are uost prevalent ard_ active whe.* scll temperatures are warm;
they seem ‘to prefer sz W’ - r Soils or those sortions where molisture 1ind- soll
fertility are low.. ] B :

nt some types can be as short das 18 21 days in warm soils, AlthOJgh a typi—
cal nématude will move lesc than half a meter during 1”3 iffe, they are eas-

1ly spread by soll carried or tools, feet aru transplants or by water run-

from a field. N

What Crops are most affected? . Nearly all crops are su=-epqihie to

some -type of nemdatode hut vegies ard pulsegcrnps,are generaliy more Vulner-
able than cereal crops.

< _me crops especially suscgptiblefcorr‘”r ei bquash
cucumber, watermelon, cantaloupe, tomato, pepper, beins, peas, okra; let-
tuce,; carrots, and straWberries-

Sdﬁ; crups es.ecjally sgsc'ati ie to root iesion nematodes: “'ra, pepper,
po*tt . sweetpotato,‘stravoerries, cowpeas, pedanuts, Soybears. ©

Vicleties within a crop vary greatly in their resistance to different
typee ~F nematodes. . '
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£I. HOW TO DIAGNOSE NEMATODE PROBLEMS

. Nematode damage is not often obvious or easily differentiated from __

other problems. In fact; a lab analysis is usually needed to confirm nema-—
tode damage and the type of nematode; except in obvious cases of rort 'mot

nematode infestation.

Above fSround Symptoms

 Above ground symptoms aren't distinctive enough to make a conclusive
dlagnosis without al'o examianing the root systeum, but ¢he following are pos-
siblz indications of .ematode damage.

1. Plant stunting -ad lack of vigsr is the msst cormon but can =tso be

caused by otuer probl2ems si.ch as low soil fertjlity, lack of mois-—

ture; diseases, insects, : :.C.

2. Yellowlng of the leaves, although diseases, sowe ' :nger sigms; in-

sects, moisture stress, etc. can cause similar sywptoms.

3. Wilting, even when soil wolcture ap' :ars adequate and heat isn't.

excessive; soil inserts, stem borer:, and diseases can also cause
w. lting.

4. & distingiishing feature of nematode damage is that it alrnst al-
ways occurs in 8cattered patches in the F{ald and 18 rarely uni-
form.

Rest Swmptoms

>

Carefully dig up the roots and cok for the fol lowing:

1. Galls or krets ov roots tndicate root knot nematoie damage. Con't
confuse tuem with Rhizobia bacteria noduies attached to legum:
roots. Nem:tode galls are swWellings of the actual root itself aud

have a white, granular appenrance inside. Rhizobia rodules are

pink to red inside ard can be easily Jetached from tiud roots.

%. Roor damage by other spicien is less obvious aud takes the form of

dark co7-red lesionr (wounds). stubby roots; and geriural stuntiag
of .the ruot aystem. Don't confuse chese ymptoms with those caused

' rootworms, whi.te g.ubs; or other soil insacts.

Laboratory Dfagnos:s

) Plant sethology labs in most countries can test scil amd root ssmples
foir nematodes, Take 5~10 random sub-samples wituin tb: field right next to
plants, using a shovels nig down about 20-25 cm (8-~1"") and discard the _
sc3l from the top 5 cm and “rom the sides of the shovel. Place the remoin-
i:4g 15-20 cm deep str.p in a pail, aud be sure to inciude some xJoOts. Mix
che sub-samplia .ugeune. ami place abouc a half-lter {pint) of the soil irn-~

to a plastic bag: Pr¢-acc *nue sample from' sunlighs aud exposure to exces—
sive heat. Fili out the iags's information form completelv.



III. HOW TO CONTROL NEMATODES

saccessruifgeggﬁéééf*6g§§§§f§éidifé§ an Integrated approach that com-

Pin*n peveral non—chemical methcds and the likely need for chemical nemato-

;ides.f The 9.2 of nematocides alome is unlikely to provide satisfactory
control.

1. Avoid spreagiggigepgtodes into uninfested areas: Ciean of £ qoii
from toc™s and equipment; avoid using transpldnts of urknown orizin
that might harbor nematodes. Some types o trtesg iutroduced for

shade or windbreaks such as Prosapis species harbor nematodes.

LI Crop rotation: Designing an effective rotation r.%juires a nematode
lab analysis to determine the typee of nematodes present; givon the
many types of nematodes and svsceptible crops, & namatologist
should be consulted. A farmer's cropplng optionz may not allow for
an ideal rotation.

w
.

Resistant varieties: Nematode resistance varies.greatly among _
varieties of a particular crop, although complete immuntty ien't
possible. Furtt~rmore, even a resistant variety mey still be sus-

ceptible to several types of nematodes. Vege:table varieties with

the letter "N" following their names have ~5ne 1esistance to newa—

5. Floodinp: - wonth of flooding, one montht of drylng, and an “her
: mth s {lo..ing will redu—-e nématode problems but isa't often
P - -al

6. Good soil ferriliQy end high soil o'éénic matterglenels,h_ip re—
duce the severity ~¢ iematode damage.

~d |

. Aﬁtégbﬁiétic piéﬁts. Many gardcu boor ¢ recommend interplantiny

marigolds among suscoptible crops o contrcl nematndes. Howev:r;

reseercl: has -shown tha ‘marigoid var'.zt_.es vary im their ef fec -

tiveness which is alfo limited to certzin tydes of nematodec (root

knot and/or root lesion, depending op the auttszity). Further-

mote; marigolds don't kill nematadesrbun starve them oct; this

means that. interplanting isn't effective, since the nematcd.e

would still have a food source. Marigolds sboalq L= planted soilic

(about 15-20 cm 2patt) and allowud to mature. Keep the area cox—

pletely weed a.d crop free where the marigoYds are growing.i uql*

lect the wature heads before tioy shatter (drop their seeds)

Where rcot ¥n.. nematodes are A}prblem, afigoids should 5e7777
planted sverv other year. French dwarf ' 'nes such as "Tragerine”;

@ “Petit: Gold", and "Hormo:y" are known o ef fective:
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pectabl’lis

Two legume green manure OF COVEL CIOp3s. '11s
(showy crotalaria or rattlebox) and Io uté (hairy in-
o digo) can reduce populations of most types of nematodes:

Heat sterilization of 8o0il using clear plastic: 4 gocd method for
hot, sunny areas, Cover the soil with plastic and bury the edges.

QoI
Yl

Leave it on for 3-4 weeks which should heat up the soil to. _
130-140°F several inches down. This will also kill harmful fuigi

and bacteria as well as weed seeds.

9, Heat sterilization of nurset soil with beiling water,
steam, or ba‘ings e

10. Deep setting of tomato plarcs helps sssure a larger root system

more capable of withstanding nematode damages:

Chemical Controls

Soil fumigants like methyl bromide, Vapar, Basszid; and EDB are often used
on vegetahlis or transplant beds but are either too expensive or require

specialized application equipment. Somz are very dangerous.

Non-fumlgant nematocides like Mocap (ééﬁaﬁiagig Furadan, and asa-it can be

applied =s granules to the crop row ang are aler -"¥a~tive against some in-

sects. Uider smali izrimer conditionms, their e and other cereals
for nematodes cs'y wuuld be uneconcmical exce > of heavy infesta—
tions and high pctential yields. There may : «~ 1833 whera thei:r use is
justified on the pulses, especially peanutis are soie prodiuct use

guidelines for sciz: of the more common nematocides:

NEMAGON (DBCP, Frum7zone): Comes as a liquid or granules but has been vir-~

tually banned ii tue U.S: as a possible carcinogen; prolonged exposurc over . -

the years lias caused testicular atrophy in males. Stay away from thig one.
N

FURADAN (Carbofuran): See description onm pps 240-241. Has a very low

dermal but very high oral toxicity. Ne—atode application guidelir=z are
shown balow: .

Peanits: Apply in a band 36-35 cm wide over ihe row Yefore pl-zvirg;
use 2.2-4.5 kg of active ingredient/ha. Needs to bu votkec
into tne soil 5.5-15 cm deep. '

Maize: Apply in a band 18-36 cm wide-over the ro. .ifcve plonting and
work intc the top >-10 cm of soil. Use 1.7-2.25 kg of active
ingredient/ha.

MOCAP (Ethnprop, Prophos): Kills nemscodes and soill insects but is very .
toxic both orally and dermally; applied like Furadan at the rate of 1.7-2.25
“g actlive ingr:diconc/ha. Not recommended for most small farmers. Non-—
systemlc.

TEMIX (Aldicarb): A systemic insecticide/nemarocide with extremely high
oral and dermal toxicity. Avoid it. :

o -

~ .
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DASANIT (Terracur, fensulfof - = . A non-gvstanlc prodict for soil insects

and nematodes. Very nigh otai ind dermal toricity. Avoid using.

NEM..CUR (Phenamiphos, Fenamiphos): A wystemic preduct Fsz siedatodes, ssil
insects, above-groind sucking inse:iss Ciass i toxlcity. Appiied to
peanu* ' like Furadan at 1.7-2:55 kg sciive ingredient/ha. Handle with care. '

Use Furadan instead 1# pussible due un its much lower cermal toxicity.

Root knot nematbde gaiis on
— bean roots. Note how thgg -

differ froum nodules by actual-
1y being part of the root.

NEMATOCIDES & SOIL ' -ERILANTS

Soil sterilant 1s a vague term, Some products kill just about every-—

'thing (nematodes; insects; fungus, bacteria, weeds) while others are less .

comprehensive. Some nematocides contxrol only neiiacodes (i.e. “ike Nemagon)

while others are rezlly soil sterilants in the broad sense.

Io soil sterilants also hurt the good guys 1ike bﬁnericial bacteria;

fungi ard earthworms? You bet: but .t's only temporary and confined o the

top 6-8". Where disease problems “: ;i1 borne ones) are severe, scme form of

sterilization may be the only answer.

Non-Chemical Soil Sterilization

1.  Applying boiling water to seedbox soil is very effective if the

soil is thoroughly soaked.

2. Heating the soil in an oven or over a fire works great too; partly

wet soil heats up better and tne forimation uy stedi he-ps. Soil

can be placed on a plece of zinc 1aofing supported uver a fire or

use half of a 55 gal; drum split the long way. About ome hour at

180°F does the trick; don't overcook the soil az ih may releacse

toxiz (for ﬁlanta, smounts ~f certain elements. One way of check-—

i ing is to place a potatc or swe-~tpotato midway down in the sci:,
¢ when it's :ooked, the soll is ready.

Be careful not to recontamiva;e tte soil oy further additions or by adding

compost or manure afterwards.




Chemical Sc‘{ sterilants. and Nematocides

& malti-purposc soil sterilant for nematodes, lasects, fungi, bacteria,
and weedr- has a fumigant (gaseous) action. Moderate toxicity for humans.
:ppltied broadcast or band. Soil should be clod-free, loose, and semi-wet;

and free of undecomposed plant residues. In samdy and loamy soils; use
35-40 grams per sq. meter (11 sq. ft.) broadcast and imnediately worked into

o] Pre-
vent escape of the fumes by watering lightly after application (1/4" of

the top 6~9" of soil. Uniform mixing is important for good controk:

water or abou- 2 gals. per sq. meter) and then once again 3-4 days ‘later or

covecing with plastic for a few days (sounds better): Wait 10-14 days be-

‘fore planting in warm climates (soil temp. above 68°F): 'Stir soil thorough-
1y 7 days after application. Can also be applied 20 cmss (8") wide centered

over the row and incorporated §" deep for tobacco and tomato transplants;
wait 4 weeks before transplanting.

FORMALBEHYDE (Formalin)

~ Controls everything but nematodes and wexd seeds. There are various
recipes but here's a couple of old standby's:

1. 1 gal. of commercial fornaldehyde (about 37% strength) mixed with
30 gals. water. Drench soil at 1 quart per sq. ft. (10 liters/&q.
meter). Watar heavily s_terwards and apply plastic. Remove :plas-
tic after 48 hours and work up the soil as soon as it's dry. Wait
10-i# days before planting (wmake a small test planting first).-

2. Quickie Method for small amounts of soil: 1 part formaldeliydp in 5
parts water. Apr., st 1 tsblespoon per 2-17/2 sq. feet (0.2578q. _
metert) of szrdbox coll and thorougii: mix or stir. Plant after 24
hours but water right: after glanting-

Formaldebrde funes nte irtinsiting o the eyes and nose and polsonous tc

FURADAN (Carbofura.i)

A systemi. ~amacocide-insecticide available as a 3% and 5% granular
formulation ari a 75% WP. The pure material has ‘a high oral but very iow
derrai toxicity. Usually applied as a band -reatment centered over .he rows
Tt's absorbed by the roots and then translorated throughout the plamt. Con-
ttols soll nematodes, soll insects, plus many chewing and sucking foliage

pests like fiea beeties; aphids, leafhoppers, and I:af winers.

On vegetables, the rate of Furadao 5% granules ls 30-40 grams per 10
seiars of row length applied at traasplant or s¢eding tiue.  Jhere ore 4
recon-eiided meihoas c¢f appifcailton:

i. Ploedng 't In a 15-25 cme (6 10") wide bond centered over the rows

. ¥ a cf.cole around wach trazuspla. nr sced,

oi



3. Mixing with the row ferttitzer and applying it in the bottom of the

futrcw,rcovgring with a couple inches of soll and then seeding.

Make the furrow a couple inches off to the side to avoid fertilizer

burna. 7

4. For uursery seedbeds,; use 10-15 grams per sq. meter (SZ granules)

and work into the top 4-6" of: soil.

NEMAGON,(FumaZPne, DBCP)

Fogﬁqg@qtodeqvgriy.77pnfo§§gnat ¢ly, Nemagon has '~ :u Zound to be a o3~

B*bie,carctndgen and is being phased out in the U.S. on some crops. Of ﬁbd*

erate oral and dermal toxicitv. Frumazone 18 a liquid; Nemagon comes a.

both a 1liquid a 4 granules: "~ ~ r use repac™.; i Nemagon granules or Ctiose
+hat have been exposed to t'~: ‘.. for severa. .ays——all L.Le vapcr leaves the
granules in 7-10 days when -7 ... to air. Not for tobacco, sweetpotatoes,
potatoes, heets; oninns; or - ‘. <. When tran-planting tomatoes aid pep—

per:; it's beat tc wait 8-10 .ays sfter treatment. Both liquid and grarniiles
nez3 to be app'*ed 6-8" deep #nd then coverel ‘make a furrow for each crop
rew) s Plant seed or transplant over the furrow. A guart size jar with 2

holes in the 1i? (opposite eacn other) makes a good liquiu appilcator. See
label for dosabg as there are deveral different formulations. Has a fumi-

~ A generxa. soil sterilant sold in A cin as a liquid under pressure which
volatilizes fitc a gas when opened. Highly poisonous to all living things.
The gou will severly bure the skin and inhalation can be fatal. Mos: formu-

lations are splrxad with tear gas {chloropicrin) as a warning agent. Don't
use on oniuns, garlic or celer;.

Hust be apolied ur4er a seaied piasti* rarp to looe - ; semi-wec soil

tilled to at least B". Soii should be free of crw re;fiues. 1-2 1o,
needed pec . 100 8q. ft (comea fin can’. Keeo plasric on for at lea:ut 48 hours

after application, then stir up tile soil .to help dissirate the chenical (no
danger of hiimdn toxicity aft sr 48 hours)- Fianting can ?3,:293 3-7 dass

after the plastic 18 caken off. Usuaill ased onlv foc¢ uursery gseelhad amoil
(i.e. for starting out seeds for transplarts).

MOCAT (Ethoprop, Jolt, §r6ph§§5

A non-systemic insecticide—nematabzde inr controlling soil :-usecte avd
neuatodes. Highly toxic beth orally and dermzlly. Readily absorbed tmrough

the skin. Hdc a residual activity of abnut 8 veeks in the soil. Requ..a

orily 1light incerporation (1-2" deep) as it moves downward ratler tk .1 ngar&

(tio fumigatt d@ction). . Rubber gloves are a musg,when handling. It 8 0o

dangerous a chemicsl for most farmerss (
VAPAM (VPM)

A liquLd broad—spectium soil fumigan fectlve against insects; tnztia-

todes, bacterlia, weeds, and fungi. For =1 2a ing swall areas it can be
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mixed wi:h water and applied with a sprinklin’ can: Cover the soll with

plastic for a couple days after application or drench with plain water to
move the chemical downward. Allow at least 2i days before planting;. ‘dosage

is usually 1-2 quarts per 100.sc. ft. in 15-20 gals. water. READTHE LABEELS
. Vapam has low oral: and moderate dermal toxicity.

When using a soil ste ‘{lant, don't recontaminate the sof’ py r.rxing

additions of compost and manure (do it first). Unclean toold or boots can

trabk in disease and nematodes too.

Some agronomists recommend thzt any N fer*tltzer applied after sterili=.

zattiton should conta’n about hal‘ its N in the uobile and more available

nitrate form: Steriiized soli won"t have enough goxd guy bacteria to con-

vert aﬂmOHium N (doesn't wm.ve much and is less available) to nitrate N.
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WEED CONTROL

'I. HOW WEEDS LOWELCROMEII:DS

1. They compete witis the crop for water, sunlight, and nutrienee

2. They harbor insects,_and some weeds are hosts for crop diseaaea
\especially viruses). :

3. Héavy infestations can seriousiy interfere with machine harvesting.

4. A few weeds like Striga (witchweed) are parasitic ‘and cause yellow-.
ing, wilting, and loss of crop vigor. . -

Eitéﬁt of Yield Losses

' Numerous trials in the U.S. have &' :wn maize yield los ses ranging from

ﬁl 867 when weeds weren "t controlled. we trial in Kenya yleld onity 370

kg/ha of maize with no weed control compared to 3000 kg/ha for clean wzeded

plots.' & CIAT trial with beans in Colnnbia a yield drop of 83% with no
weeding. - i

of course,fgiliférﬁéfé weed thel. fields to some extent, but most of
bhemeeouldgeignificantiy increase-thw..r .CTOpP_ yields if they did a, more
thorough and timely job. A Univers!: . of Illinois (U.S.) triat showed that

broadleaf vs. qugs .y Weeds

just one pigweed avery ‘meter (40") ulﬂng tHe -ow rediced maize yields by 440

kg/ha (390 1bs:i/acre). By the time ~zeds’ are only a few inches tail , they
have already,affected crop yields.

"elat mpetittye ability of the reference crops: Slow starters
like ,sanutsﬂ'giliex and svighnm compete:goorly with weeds during the first
faw - :oks of growth:  Low growing -crops lite Peanuts,fbﬂshebeans, and bush

rcoweeﬂe,are fairly effective at suppressing rurther weed growth once they

arewbig enough ;to fully shade- the inter-row Spaces. However, tall growing

weeds that were not adequately controiled earller ran easily overtake these .

bhOi} crops: | .
l

I1. §0ME IMPnRTAﬁf FACTS ON WEEDS

Broadleaf iweeds ha e wide (broad or oval shaped) 1 aves with veins that

form a feather-like;pﬂfrern.fAGrassyeweeds are true grasses and have long,

narrow leaves with veins that run up aund down in a. Earallel pattern. A few

weeds like nutsedge (nutgrass) belong to.neither category 'but are sedges,

511 of which hdve triangular stems:; Some cnemical herbicides are more

effective on br oadleaf weeds, while others give better control of grg
types. ! ’

'

- ¥
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How Weeds Repr$duce andfgbread+4etnnualw V8. Perennials

J

? pual weeds live,only a year or so and reprodicé by seed: thev are

the most commog weeds/in may fieids. In the tropice, anruals may live more




tha. a year {f ra afall is sufficieant. Most , anniials produce tremendous
ameuntsgbieseed ~—a of which may not germinate for years. When you stir

the soifl with a hoe, harrow, or_ cultivator to "kill weeds, you destroy one

crop of them but erccurage another by moving more weed seeds closer to the
surface where they can sprout.

You can help lower a field s pOpuiattOn of" annual weeds by controiitng

them before they prdduce seed. Permanent eradication of annual weeds isn't

possible because most fields contain millions of weed seeds waiting to ger—

-minate; and the supply 1is continually replenished by more seeds brought in

by wind,; water, animals, animai,manure, and by contaminated crop seeds.

Perennial weeds live more than 2 .years. Most produce seed but manyy? -
also propogate by means of creeptng above-ground stems Cstnlons) and creep—

ing underground stems (rhizomes)s ;Jo'nsongrass, Bermudagrass, quackgraSs
and nutsedge are some of the more : iri ~va verennial weeds. Hoeing or!'

mechanical cultiva*icn may }‘Lually 3:d Iin spreading them around the field.
Most herbitiﬂes will kill the ﬁpg“ovth, and there 1s enough food in

the undergk und parts to c. . ue propagatfon.
Iaéﬁtifyihégweeds
" o

-

tﬁéir specific identification is u;ually not impgg;ant.i However, where che—

mical weed countrol is used; you and the farmer should rave a, cood idea ovi
which epecific weeds are present,; because most herbicideE de not give broad-

spectrum coiitrol. The following extension gublication is an excellent iden-

tification guide and has plctures and descriptions of some ; <15%G common weeds
found thrOughout the tropics and sub—tropics: '

'“Weeds of the Sou*hernNUnited States, available from the
Cooperative Exteunsion Service of Clemwson University,
Clemson, South Carolina, U.S.A. 29631

(XL A LOQYAAI—DIEEERENT WEED COMTROL METHODS. -
l L
Let's loc“ at the pros and cons of the following weed control met:pds'
1. Burning o
2. Mulching
3. Shading- (the row crop principle)
4; Hoe and machete cultivation
5. Animal and tractoi-—drawn cultivation

6, Herbtcides : ‘

\

1. E"’_n_:‘ﬂi__ﬂg:' nir

When land tS‘cledreH uy burilidf,; standing annual weeds ar= killed along
with weed seeds very hear the soil surface. Howzver, purning wliil nov A1l

weed seeds or reprodqcttve undergroung ozice of perennial weeds if the are
deeper than 4-5 cr (2"). Furthermore, ds the. brush is often’ placed in - a-
- drows or piles before burning,; much of thefsoil may not be affected by tiue

fire. Some perennial tropical grass2s such as Guinea (Panfcum maximum) and
) /
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speargrass (Imperata cylindrica) are actually stimulated into dense regrowth

by ourning. On the other hand weeds may be less ofia problem under slash

tivation to bring Ju4p more weed seeds:
2.  Mulching
Mulching the 801l surface with a 10-15 cm (4-6") layer of,crop resi—

dues; dead weeds; or gr7is can give very effective weed control and proﬁide'

a. Erosion is greatly reduced on sloping soils:
A _

b. Soil water loss by evaporation and runoff is greatly raduced.

c. In very hot areas, peratures are reduced to a more benefi-

cial level for crop growth.

d. Organic matter is eventually added to the soil:

In_ trials conducted by IITA in ngeria, mulching increased maize yields

by 23-45% and greatly reduced the heavy labor requirement for hand weeding

which accounts for a 50-70% of the hours needed to grow maize in that area.

3.  The Row érop Eriﬁcipie

ble mechnical cultivation (weeding) with tractor or animal—drawn equipment.

The rows also permit the crop to eXxert better shade competition against the
weeds. :

4. Hoe and Machete Cultivation

Weeding with hand tools is an effective method if sufficient labor is
available. However, small farmers. who rely on this method commonly fail be—’

5. Animal and Tractor-drawn Cultivation

Disk harrows; field cultivators, and Spike tooth ‘harrows can provide

excellent pre-ptanting weed control. The spike tooth harrow can dlso be

used to control emerging weeds up until the .crop is about 7.5-10 em (3-4")
tall without serious damage.

Animal and tractor—drawn row cultivators can be used from the time the

crop is a few inches tall; they do a fuch miore rapid job than hand weeding,

and a one-row animal drawn model can easily cover 3-4 hectares/day (7 5-10

acres) unless the rows are very narrow. They can be adjusted to throw ‘soiil

into the row itself to kill small weeds by burying them. If operated too

deeply or too close to the row, serious root pruning may result.
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6. Herbicides

~ Herbicides can greatly reduce labor requirements and permit a farmer to
grow a larger acreage; they also avoid root pruning damage, §oil compac n-
and stand reduction which are caused by hand tools or mechanical equipent.
In a aumber of cases, herbicides like Gesaprim (atrazine, see herbicide sec—
tion) and 2,%-D have proven competitive with hand labor in maize production
in the LDC's. 1IITA is working on improved methods for small farmer applica-

tion of herbicides such as granular forms and ultra low volume sprayers.

Herbicides do have some very definite disadvantages that must be con-
sidered when working with small farmers: :

1. They are less reltable than hand tool or mechanical weeding and
most require careful and accurate application. " This ¢an be achiev-

ed by smalil farmers using bickpack sprayers, but . it requires some
training. ;

2. Weed control is seldom complete; most herbicides are not broad-
spectrum, and it's important to analyze the type of local weed

specles present before choosing a product.

3. Most Boil appiied herbicides require a certain amount of rain wlth-
in a week after application in order to move the chemical into the

zone of weed seed germination. Others need immediate incorporatiom
into the soil with a disk harrow or rototiller.

4.0 Improper application may damage the crop.

5. Nearly all herbicides are unsuited for use in intercropping involv-
ing cereals and legumes due to crop injury; these products are

crop-specific as well as weed-specific.
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USEFUL CROP_ PRODUCTION

REFERENCES FOR TRAINEES AND TRAINERS

Aside from the crops tech reference package (see Printed Materials

Section); which should be given each crops trainee and trainer, the follow-
ing édditional references are very useful:

I. Suggested vegetable related Eéféféﬁéég to be ordered for each tralnee:

$2 95. Very useful pocket Guide with drawings and descriptions of many
common vegetable; field crop; livestock; and lmman pucsts found world-

wide.

Solils; Crops; and Fertilizer Use; 1980, ed:, PC/ICE Reprint R8; 160 pp-
A how-to guide on essential hands-on and tech skills needed for
trouble-shooting soils; soil conservation; and maximizing returns from
the ‘appropriate use of,organic can chemical “fertilizers under small
farmer conditions. E

"Tomato Diseases and their Control”, USDA Agric. Handbook No.z203, 109
pp.; $1.00. Sometimes available free through PC/ICE. Complete picto-

rial and descriptive guide to tomato diseases and_ their comntrol

" methods. A much shorter (10 PP- ) USDA bulletin, "Controlling Tomato

Intensive VEgetable Gardening for Profit and Self—sufficiency, PC/ICE
Reprint R-25, 160 pp. Contains some very -practical information on
small scale gardening, particularly tool selection, home fabrication of
tools and water 1lifts, garden planning; and basic production practices.
Hoﬁé?et, the manual i8 based on Jamaican conditions and tends to over-
simplify important areas like soil fertility and fertilizer use, water—
ing, and pest and disease control.

II. Suggested vegetable and field crop related references for inclusion in
a training center ag library: (In some cases; such as the field crop
pocket disease guldes; they may be worth ordering for each trainee.)

VEGETABLE PRODUCTION

Vegetable Growing Handbook; W. Splittstoesser; AVI Pub. Co.; Westport;

CN; 1979. An unusually practical textbook.

Producing Vegetable Crops; Ware and McCollum; 3rd ed.; 1980; Thompson
Publications; Box 9335, Fresno; CA 93791; $18.00. Geared to commercial
production but still useful. :
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The Self-Sufficient Vegetable Gardener; J.,Seymour, Dolphin Books
Qarden City, N.Y. 1980; $9.95. Probably tlie most reliable and complete
of the home gardening books. _ Covers land preparation through harvest

practices plus drying,; canning, and more: Like most such books; it is
based on temperate zone comditions: Well Illustrated.

Handbook for Vegetablegﬁrouens Js hnott, John WIley and Sons; N. Y.

1962. Despite its age, it contains many useful tables on irrigation,

crop adaptation, time to maturity, fertilizers, etc.

All AbouLuVegeLabies, Ortho Book Series; Chevron Chemical Company;_ 575

Market Street, San Francisco, Catiformia 94105; $4.98. 0Often available

in garden and book stores. Another useful supplemental vegetable gar-

dening guide,rwell illustrated; based on temperate zone conditions. A

good beginner's gulde for home gardentng. Tends to oversimplify.

DowngzogEarthAMegetabie €ardening Know—How; D. Raymond Carden Way Pub-
lications, Charlotte, Vermont ; 05445; $5.95. Very useful guidelines

for setecting; processing; and saving seed, but does not address the

problem of seed- borne diseases.

How to Grow More Vegetables; J. Jeavons, Ten Speed Pres s, Box 7123’

Berkley, California 94707; 115 pp.; $5. 95. This popular book on the

biodynamic/French intensive method of organic gardening of fers some

gseful advice on double=digging, déep bed preparation; and hexcgonal;

planting. However, it oversimplifies watering (i.e. the "shiny"

method),rand gets bogged down in unproven statements and ooubtfui prac—

tices such as planting by the moon, relying on portable soil test kits,

the poisonxng" effect of chemical fertilizers. The benefits of com-
panion planting are overstated.

IV&ECISTADISEASE317WEEDS NEMATODE

Generai

North Carolina Agricultural Chemicals Handbook, Division of Continuing

Education, Box 5125; Raleigh; North Carolina 27650, $5.00. Revised

- yearly. Gives dosages; application rates, and safety precautions for

insecticides; fungicides,; herbicides; nematocides.

fnsect Pests of Farm; Garden, and Orchard, 7th ed.; R. Davidson and

W,iyyon, 1979, John Wiley and Sons,; N.Y. Good for identification and
1ife cycles. .

€Complete Guide to Pest Control George Ware, Thompson Publicatioms, Box

9335, Fresno, California 93791, $19.00. Cover organic and chemical

insect, disease; weed; nematode, rodent , and bird controls. Very
helpfals

‘Thompson Guides. Book I: Insecticides; Book II: Herbicides; Book IV:
Fungicides, Thompson Publications. (see address abcve) $13 50 each.:

names, uses, rates (per acre), pests controlled; toxicity (oral only);

and precautions.




Elant_DiseaseJ:antrol E Sharvelle, AVI Pub. CO , Wastport, CN, 1979.

'es, A. Carr, Rodale Press, Emmaus, ﬁA,

"Handbook on ‘Biological Control of Plant Pects", Brooklyn Botanic Gar-
dens,; 1000 Washington Avenue, Brooklyn, New York 11225, $2.55, 1960, 97

pp- Covers predator insects, microbial insecticides, other rnon-

chemical controls. Good pictures of lace bugs, lady bugs, aphid lions,
etc.

-

"Nematode Control™,; Bul. 652, Coop. Extensicn Service, Univ. of

Georgia; College of Agricuiture, Athens; Georgia 30602. Covers diag-

nosis and control of nematodes. Well illustrated, very helpful.

Press, tﬂndon, 1975;

Maize Diseases

“Maize Diseases: A Guide for Field Identification”; Information Biile-
tin No. 11, CIMMYT, Apartado Postal 6-641; Mexico 6, D:F., $2.50:

Avallable in English and Spanish:. Pocket pictorial guide for diagnosis
but does not give control measures.

“A Compendium of Corn Diseases™; 2nd edition; 1980; American Phyto-
pathological Society; 3340 Pilot Knob Road; St. Paul; MHinnesota 55121;

$11.00. Well illustrated and complete descriptions and conrtrol mea-

‘sures for diseases and nematodes; also includes hunger signs and envi-

ronmental problems,

Sorghum and Millet Diseases

Rice

"Sorghum and Pearl Millet Disease Identification Handbook”; Information
Bulletin No. 2; ICRISAT, P.0. Patancheru 502 324; Andhra- Préaééﬁ INDIA
or .Texas Agricultural Experimental Station, Texas A & M; College h
Station; Teiés 77843, Pocket guide, iliustrated, but &Bes not give

"Sorghum Diseéses 5 Bﬁi. 1085, Texas Aériénifﬁréi Extension Service,

Diseases, Insects

"Field Problems of Tropical Rice"”; IRRI; 1970; ‘available from Unipub,

345 Park Avenue South; New York; New York 10010, $5.00. Pocket picto——

rial guide that also covers hunger signs:




Peanuts Disease

“peanut Disease Gaide", AG224, North Carolina Agricultural Extension
Service; 1980; 23 pp. Great pilctures but does not discuyss controls.

Bean Diseases; Insects

“Field Problems of Beans in Latin America”, 1978, CIAT, Apdo. .Aereo
6713, California, Coluiibia, $5.60 pius air postage ($3.50 for U.S.,
$2.50 for Latin America, $6.00 for Asia and Africa). Available in

Engltsh and Spanishj; includes diseases, lmsects; and hunger signs; 136
pps, plctures. -

¥ - <
Bean Production Problems: Uisease, Imsect, Soil, §ud Climatic Con-
straints of Phaseolus Vulgaris, éd: by H. Schwarz and G. Galvez, 1980,
CIAT (see address above), $15.00 plus -air postage; 424 pp.

-
-

Soybean-Diseases

"Soybean Discases Atlas”, Cooperative Extension Service, Clemson
University, Clemson, South Carolina 29631.

'

Potato Diseases

'S

™~

-

“Ihe Potato: Major Diseases and Nematodes”, ! International

Potato Center, Apartado 5959; Lima; Peru or Box 25171, Nairobi,; Kenya

or Box 1237, Islamabad, Pakistan or c/o PCARR; L>s Banos, Laguad, .
Philippites; one copy free; others $3.00 each. Pocket pictorial guide;

does not glve control measures.:

Conpendium of Potato Diseases; 1981, American Phytopatiotogical Soci=
ety, 3340 Pilot Knob Road, St: Paul, Minnesota 55121, $11.00, 142 pp;
192 illustrations. The bes® available; also gives control measures:

A

<011, MANACEMENT, FEARTILIZER USE

Southern Cardener's Soil Handbook; W. Peavy, Pacesetter Press, Box

3608, Houston, Texas 77001, $4.95, 81 pp._ Down to earth tech and
hands—on coverage of tmp;ovidg clayey soils, composting, organic and

chemical fértilizers, mulching, and watering by an extension horticul-*
turist.
The Nature and Properties.of Soils; North Brady, 8th ed.; 1974,

MacMillan Publishing Company, 866 3rd Avenue, New York, New York 10022.

A dry but excellent text covering the tech side of plant nutrition,
Fertilizer use, soil classification, liming, and soil salinity.
Hunger Signs in Crops, H. -Sprague, David McKay Company, New York, N.7:

455 pp., 193 illustrations. Covers field crops, vegetables; citrus,
tobacco, pasture legumes and grasses, grapes, deciduoous tree fruits.

-

*1

%uailable Lln Englisti; French or Spanish.
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IRRIGATION

Irrigation Principles and Practices; 1969; PC/ICE Reprint R5; 112 pp:
Useful reference on water measurement; irrigation planning; crop water

_ neads.

“Irrigation: When? How much? Why™; Bul. A=20; Cooperative Extension
Service; University of Arizona; Tucson, Arizona 85721. Very helpful
guide on furrow irrigation.

-

FIELD CROP PRODUCTION

fraditibnai Piéld érapé, iééi Pé/iié. éovéré maizé, édrghum,,miiiét,

land preparation, planting, pest control fertilizer use, liming, har-
vesting, drying, and storage. ’

This well written and
detatled manuail covers principles and practices of drying, storage, amd
rodent-insect control: Includes designs for grain dryers, cribs,
silos, and bins,

Manual on Improved Farm and Village Level Grain Storage Methods,

D: bichter (co-author of the manunal above); German Agency for Technical
Cooperation (GTZ), Dag-Hammarskjold-Weg 1, D-6236 Eschborn 1, Federal

Republic of Germany; 243 pp: Less complete than the Small Farm Grain

Storage manual but considerably less bulky:. Contains some design
improvements for the mud brick silo.

Crop Production ﬁandbook PC/ICE Reprint R6, 1969; 147 pp. Too aca-

R10, 976 321 pPp." An ALD publication coveringmcereals,7legqmes, oi1,
crops, bananas, fiber crops; and tuber crops. Not very field-oriented.

Principles of Field Crop Production Martin & Leonard MacMillan Pub-
lishing Company, New York 1976 1100 pp. Good general reference but

Maize Production

Moderii Cotn Production, Aldrich & Leng, 2nd, ed., 1978, Thoiipson Publi-—
cations, Box 9335, Fresno, California 93791, 360 pp., $21.75. The best
ir—depth yet practical guide to maize growing available. Well illus—
trated and geared toward the field.

On Farm Maize Drzing and Stora ge in the Humid Tropics, FAO Agricultural
Services Bulletin No. 40, 1979,760 PP. Available from Unipub, 345 Park

. Avenue, South, New York, N.Y. 10010, $7.50. Results of work at the
African Rural Stbtége Cernter Pt‘bjéct in West Africa.
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Millet Prodiuction

I

Pearl Millet, Rachie & Majmudar, Penn State University Park and London,
1980, 367 pp. ; -

Rice Production , ‘\\\\X

TYaining Manual for Rice Production, 1976, IRRI, 140 pp:, Unipub, 345

Park Avenue South, New York, New York 10010, $12.00 plus $1.00 post-

age. Step-by-step lesson plans on flooded rice production growing

practices.

A Farmer's Primer on Growing Rice, IRRI, 1979, 221 pp.; Unipub, (see

address above), $14.50 plus postage. Covers basic growing practices
for floodéd rice.

“Growing Peanuts in Georgia;” Bulletin 640; 1979, Cooperative Extension

Service, University of Georgla, College of Agriculture, Athens, Georgla

30602. - Geared to mechanized production but contains siuch useful infor-

fation on peanut characteristics, adaptation, crop;rotations, pests and
pednut ' I |

diseases, growing practices. 47 pp.

Soybean Production

ROOT

AND TUBER CROPS

Modern Soybean Production, Scott & Aldrich, Thompson Publications, Box

9335, Fresno, California 93791, 192 pp., $18:50. The best overall

_ v

reference on soybean production. Well illustrated.

°e

P

“Tropical Horticulture For Secondary Schools - Teacher's Manual”,; Book
2, Edward Soucie, PATS Educational Foundation of Micronesig; P.O.

Box 39, Ponape,; Caroline Islands 96941. An excellent practical manual
covering tropical yams, taro, sweetpotato, cassava, as well as banana,
breadfruit; and coconut. Contains a useful bibliography.

“Growing and Marketing Quality Sweetpotatoes”, North Carolina Agricul-
tural Extensior Service, Circular 563, 1976.

ITTA (International: Imstitute of Tropical Agriculture) has an extensive
ressearch program in tropical yam (Dioscorea spp.) production. CIAT
(International CemBer for Tropical Agricultyre) does work with cassava

(Manioc). Both institutes have useful publicationms available on these
crops which can be obtained by requesting a catalog from the addresses
below:

IITA, PMB 5320, Ibadan, Nigeria, West Africa
CIAT, Apartado Aereo 6713; Cali; Columbia, South America
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TROPICAL AGRICULTURE - General

An Introduction to the Botany of Tropical Crops; Cobley and Steele,; 3rd
edition; 1977, Longman, London and New York. .

"AGRICULTURAL EXTENSION

B “Agricultural Extension: The Training and Visit System", D. Benor and

’ -J. Hdrrison, 1977, 55 pp., World Bank, 1818 H Street, N.W.
Washington, D.C. 20433. Explains the operation and advantages of _
using a systematic program of continual in-service training for village
extension workers, combined with fixed schedule visits by them to the
fields of contact farmers who play an important role in extending rnew
practices to others. Many of the suggestions are suited to PC agricul-

tural programs.

Agricultural. extension manual to be published by PC/ICE in 1982.
° S

¢
3
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APPENDIX A

¢

INTRODUCTION TO THE AG ENVIRONMENT AND HOST COUNTRY AGRICULTURE

Goals

A: To expluin and illustrate the effects of the ag environment on farming
. systems; practices; ylelds, and returmns.
B. To enable trainees to survey and interpret the important features of

their work site's ag environment, once they become Volunteers.

C. To provide a general overview bfiﬁbst country agriculture.

Objectives ’

A. Explain how the following physical features 6é,£hé dg environment affect
crop,ﬁtbdﬁéti§ﬁ iﬁ:y§ut,bdétWGQthry§ temperature, annual rainfaill;

rainfall pattern, humidity, wind; .% cioud cover, hail, topography;
soills.

B. Explain how the following mon-physical ag environment features affect
ner crop. production ir your host country: land tenure aund

+mall farr on_1r1_ 0 "
distribution, markets, storage facilitites, trnnsport, the agricultural
Tabor force, avallability of ag supplies and equipmen , production i
credit, farmer advisory services, ag research; the existence of adapted

improved farming practices.

C. Explain the rationale concerning planting and harvest dates of your work
area's major fleld and vegetable crops, given a graph of the annuaail

rainfall pattern and a cropping calendars:

D. Give effective guldelined and technl ques for surveying and interpreting

your ‘future work site's ag environment through farmers and other

resnurces.

INTRODUECTION TO. CROP sRODUCTION MANAGEMENT

Goals )

A. To foster an iantegrated approach to crop production managefent:
B. To provide an integrated framework for developing suitable management
“gkills and extending them to farmers.

o

A. Eﬁﬁiéih,whifég;iguiﬁpgej(pspg§i§1i§ crop production) 1s a very location-
specific endeavor with few cookbook recipes for success.

B. Explain and clarify the two sectors of crop production management: _
1. Manipulation ~7 the ag environment by the farmer; 2. Standard man— -

- _agerial skills. ' ‘ :

C. Explain the concept of integrated crop production management, and dis*

cuss the role and appropriateness of ;hé “package and thCtiCEé"‘

approach within this framework.

A-1
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L DLLEL LY eXpLalnl L dliLlerenle Lelweil Sdill; S1Ll; duu

ctaz partrrtes to terms of stze, ContrfB_fT)n E natural  pp. 2-4

3. a. List 5 ways . that organic matter in the form of humus ° p. &
improves soil.
b. Explain why ic i{s especially difficult to maintain a  p. 5
berieficial level of soil organic matter in the
tropics.
c. Suggest 5 ways that your host country client farmers p: 6

can use to increase or at least maintain their 501ls

vs. small plots. ;
4. Distinguish Béédétngggg%éi; and subsoil in the field; give p:. 2
3 differences between them, and explain why both have an

important influence on crop yields.

5. a. List 3 ways of getting to know the soils in your work p. 8
: ared.

b. Give cifective guidelines and techniques for learning.

farmees . . ‘hgf
6. List theféfmajor soil _physi gal h racteristics that P 9
largely determine a soil's potential productivity and

management problems and which can be readlly evaluated
right in the field.

7. Texture

a. Using the "feel"” test for texture, distinguish between p. 11

samples of sandy, loamy, and EEEXSE soil:

b. Give the pros_and cons of sandy and clayey 50115 and pe i1212
2 ways of improving each. _

8. Tilth

a. Define the term "tilth” and explain-its Lnfluence on  ps 13

crop production. -

b. Détermine the current tilth of 2 types of- soil in the’ p. 13
field. -

c. List the 3 main factors that determine tilth, and p: 13-1%

explain why a soil's tilth can vary from day to day.

d: List 3 feasible methods. that your ciient farmers could p: 14
use to improve their soils' tilith.

9. Depth
- a: Explain how tof meésﬁre a soil's depth and how depth p. 20

b. Explain why there's often a big difference between p. 20
actual depth and useful depth. ,
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c: Give 2 ﬁSéfﬁiﬁﬁéhégéméﬁt methods for coplng®eith
overly shatlow sotls. :
10. Watering Hold Capacity
a. » Briefly explain how soils hold water and why plants

will wilt long before a Soil is completely dry:

b: Briefly explain how a soil's water holding capacity
influenceés crop yields and why clayey solls have
about. twice the water holding capacity of sandy
soils. )

c: 1list 2 feasibie methods for improving the water
holding capacity of a soil.

E Y

11. Drainage
a: Define "drainage” and explain why poor drainage -
adversely affects crops Xields.

b. Explain why topography,
color are useful indlcators of dralnage problems.

c. Detecrmine the drainage ability of a local 8§61l by
using both the subsoll color and water infiltration
tests. 2

d. Explain why nursery. seedboxes are especially proune
to poor drainage and how to improve it.

e. List 3 ways of improving soil drainage in the field.’

oy
—

12. .Siope

a: List 2 ways that soll slope 1influences crop yields
and soll productivity. ) .

b: Hsing a string level and/or a homemade protractor

device, measure ,soill slope so that your reading

agrees within 5% of your instrictor's:

p. 18

. crop appearance, and subsoll pp. 18-19

p-:19

p. 19

p- 19

pp. 1621

13. Given a description of 2 host country solls in’ terms of texture,

depth, topography; and subseil cilor, identify their main limiting

factors:and make approprlate management recommendations.

B. Land Preparation for Planting

Goals
1. T ch host ¢

2: To enable trainees to help farmers c

o famiiitarize trainees with host countty small farmer land
preparation methods and seedbed styles for the program ¢érops.

choose and implement the most

appropriate land preparation methods and seedbed styles for the -

program Crops.

4
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«0Objectives o
- : - Fert. Ma’nual

Reference
l. List 3 characteristics of a properiv prepared seedbed that p. 31
favor optimum germination and growth.

2. Ekﬁlain liow seed size and seedling structure determine. the- o
firerness of the Seedbed required, and compare the seedbed p. 33

requirements of maize, beans,; lettuce,; and radish

3. a. C€ompare the pros and cons of raised flat, and sunken -
seedbeds for the reference crops under host country p- 34
conditions during the wet sedson and dry season. :

b. Using a shovel; hoe; and rake; prepare the appropriate

types of seedbeds for your referetnce crops; they sliould
be conducive to good germination and growth:

" 4. a. Describe the prevalent land preparation methods. and

types of seedbeds used for the reference crops by :your
client farmers, and discuss their pros and cons. -

b. Discuss slash and burn farming (shifting cultivation)

in terms of:. the cropping and fallow sequence,; yields
obtained maintenance of fertility,,and the breakdown

ce Compare ‘the function and suitability of tne following

implements in }and_preparation under. host country

conditions: ~shovel; digging hoe, rake, wood°n plow,

moidboard pilow; disk plow; etc:

5. Prepare at least one of your seedbeds using the double-

di method; and explain its advartages and suitabliity o
unger Eost country conditions. p. 35.

6. List 2 harmful effects of excessive tillage.and give

" guidelines for avoiding tt: p. 33
Plant ‘Nutrition Basics

Goals

This unit gives trainees a grounding in basic soil fertility principles

- essential for developing appropriate skills in the use of crganic ard

chemicdal fertilizers.

Objectives Fert. Manual

) . . . Reference
1. Briefly explain the process of plant growth including -
photosyrnthesis and how and in what Eorm plants take in

nutrients from the soil.

2. Explain the difference between ts and micro -
nutrients. - p. 37
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3. Briefly define and explain the significance of the pp. 38-40
following: .nutrient tie—up; P fixation, N fixation, 42451

legume; Rhizobia bacteria, leaching, negative charge, sotl

PH-
4. NPK Basics
a. Give 2 important functions of N; P, and K ia plant pps 45-47
growtha v
b. Discuss the retattve likelihood of N, P, and K “pp. 4547

deficiencies in host country solls; and give

examples of "high need” crops among the reference
crops for each nutrient.

c. Contcrast the relative a55111;¥,qfﬁﬁ,ﬂé;,a@d K in the  pp. 4547
soil; and explain liow this atfects the timing and

placement of fertilizer applications. .
5. Soil pH '
2. Define soil pH and explain why it can vary markedly
from farm to farm.

b. List 3 ways that-pH affects crop growtli apd give the

general pH range within which most crops grow
satisfactorily.

Determining Fertilizer Needs

Goals

l. To assess the accuracy and suitability of various wethods of
determining fertilizer needs under host country conditions.

5. To enable trainess to collect soil samples for lab analysis -
Objectives

l. List 4 major factors that determine the kind and amount of p. 89
fertitizer a Farmer should apply on 4 particular field.
2. Briefly discuss each of the followlng metlods of

determining Fertilizer needs in terms of accuracy; factors pp. 52-57
affecting accurdcy,  and suitability under host-country

conditions: Ilab soil testing, portable soil test kits,

tissue tests, visual hunger signs, field trials, and the

educated "questimate .

3. Soil Sampling
a. Divide a hypothetical farm into soil sampling units so pp. 53=5"

that each unit reflects a likely variation in soil

fertility due topdifferences in color,; texture, slope,
parent material or past management .

b. Given a host country soil sampling information sheet, pp. 53=5!

describe effective techniques for eliciting the
requéétéd—dépéébﬁipast‘managemengwggdW11§¥dE from a
client farmer.

M%Oé



Using Organic Fertilizers & Soil Conditioners
Goal

To help small farmers and garden projects use organic fertilizers and

80ll conditioners effectively.

o

Fert. Manual

l.IVCompare chemical and organic fertilizers in terms of PP

conditions.

2. Based on hgst country small farmér ‘conditions,

recommending either chemical or organic fertilizer:

3. Compare the fertilizer and soil conditioning value of PP

rice hulls; peanut hulls, sawduat, seaweed, manure,

aiia EQS . 2

4, Give -ttie' p’taé and cons of green manure crops in terms pe

5: Compostigg
a. - Build a compost pile and manage it so that

decomposition progresses normally.

Briefly desribe what goes on during the composting pp.
process; and 1list the 5 essentials of rapid

compos ting .

o
L2

' - PPe
c. Give the causes and remedies for these composting

problems: failure to heat up, ammonia smell,

6. Apply compost and manure to your crop plots following pp.
the guldelines in thé PC/ICE fertilizer manual.

7. Give guidelines. for applying compost and manure in PP.

terms of how; when; and how much.

tsing Chemical Fertiliers

This unit enables trainees to help small farmers maximize their
from the appropriate use of chemical fertilizers.

Objectives

1. Explain the standard 3-number fertilizer labelling

system; and give the N—P205-K20 content of 16-20-0 p. 72
and 0-21-0 fertilizers.

*7 303
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b. bDefine the term “fertilizer ratio”, and compare
the ratios of 12-24-12; 5-10-5, and 10-30-10.

e Define the term "ééﬁglété,ﬁéttiiizét“, and

explain why it's a misnomer.

Briefly compare soil applied and foliar applied

firtilizers in terms of cost ef fectiveness and

suitable uses under host country conditions:

Fertilizer Application Methods

s. Coiipare the pros and cons of the broadcast and
localized placement (band, hole, half-circle) .
Sethods of fertilizer application and give their

most appropriate_uses in terms of the reference

crops and small farmer conditions.

b. GCive placement guidelines for the methods in
3a.

of the methods in 3a. and following appropriate

placement guidelines

c. Apply fertilizer to your crop plots using each

Describe the symptoms and causes of fertilizer burm,
and explain which fertilizers are most likely to -

cause burning and how to avoid and treat it.

Fertilizer Math Skills

a. Given a recommendation in terms of lbs./acre or
kg/ha of N, P.0, and K,0 and a_price list _ ;
of avatlable fe?tilizerf, calculate the kind and
amount needed for a given field size.

b. Give the amount of fertilizer needed per acre or
per hectare, calculate the actual dosage needed

per plant or per meter Or row length.

c. Given the natrient content and prices of 3
straight N fertilizers, determine which one 1
the cheapest in terms of cost per 1lb. or kg o
N.

i

[°B

d. Convert fortilizer dosages from a weight to
volume basis.

Troubleshooting Fertilizer Recommendations

Given 6 faulty fertilizer recommendations; revise

them to réﬁ;éctighé”pgcper,piacemeﬁt; timing, and
kind of fertilizer needed for optimum growth.

Getting the Most Out of Fertilizer Use

4. Explain why low-budget farmers are usually

better off using moderate rather than high rates
of fertilizer.

290
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b. Explain why each of the following factors must pp 9596
be considered when determining the best
fertilizer rate for an individual faruer:

management level and available capital, limiting
factors, type of ctop, Soil fertility level;

fertilizer cost, crop price.

c. List 15 limiting factors that can seriously pp. 95-96
lower a crop's response to fertilizer: -

d. Discuss extension guidelines and techniques for pp. 95-96
promoting the appropriate use of chemical

fertilizers -among small farmers and ways of

minimizing farmer risk. _Give guidelines for

plOt .

G: Soil Conservation Overview

Goals

This unit gives trainees the relevant skiils needed to:
1. Detérmine when erosion control measures are needed.

2. Help small farmers select and implement the most
appropriate erosion control measures for a

‘particular field.

Objectives
1. Explain the process of soil erosion by rainfall and pp. 20,21,
give 3 ways that it damages soil productivity and 23

the environment. - ~ .
2. Explain. how the following factors affect the amount pps 20-24

3. Discuss the purpose; effectiveness, and feasibility pps 25-26
of the following erosion contrcl methods in terms of

host country conditions: mulching, contour

planting, contour ditches with soil barriers, living
barriers, rock walls, step terraces.

4. Construct and Céiiﬁtété,ah,A:ftéﬁé,édﬁtéﬁEiﬁg device pps 26-27

using host country available materials.

5. Using a string level or homemade protractor device, pp. 21-23

measure _soil slope so that your reading agrees
within 5% of your instructor's.

6. Progressing down‘a slope; lay out 3 contour lines pp. 27-30

using an A-frame so that the lines are in agreement

with the instructor's; and comstruct a ditch and
bank system.

CO!
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V.

VI

WATER MANAGEMENT

Goals _ (
During this unit trainees will acquire the relevant skills and knowledge
to help small farmers:

1. To apply the correct amount and frequency of dry season and supple-
mental irrigation to the program crops to favor optimum yields and

rooting depth, while maximizing water use ef ficiency.

2. To select the most appropriate irrigation method for the particular
conditions. '

Objectives
1. 1If rainfall is inadequate, water your plots so that both moisture
. stress and excessive leaching are avoided and maximum rooting depth

is encoiuraged. ’ :

5. Describe the symptoms of moisture stress iii the reference crops; an
identify it in the field. » :

3. Explain the influence of soll texture, root depth, crop stage, tem—
perature;,huﬁiditzliggdrwiﬁa,on the amount and frequency of dry sea:

son watering, and give general guidelines in terms of inches per

week, liters or gallons per sq. meter, and total inches/crop.

4. Determine soil water holding capacity using a reference table and .
the “feel"” test for texture.

. ' e, T - S |
5. Determine actual soil moilsture content using the “"squeeze_ test arnd
a reference chart, and explain how to use the squeeze test CO deter
mine when to irrigate. B
6. Determine the depth of watering by using a 172" tapered rod.
7. 1If required, lay out a furrow irrigation system for your crop plots
and give guldelines in terms of slope, length of run; and stream
size per furrow. T

8. Dééig@naﬁrigriééﬁiéﬁ,ééﬁédﬁlé,ihftérmsrbf frequency and_amount base

on crop stage; root depth; soil type, and weather conditions..

9. Make the following conversions with the aid of references: inches
of water needed per area to gallons needed per area, cubic ft. per

minute to galss per minute.

6. Give gildelines for maximizing water use efficlency andet marginal
rainfall or dry season conditions using the following methods:

sunken pltcher; watering hole,; trickle irrigation, sunken beds;
mulching, double digging.

INSECT CONTROL

Al

fdentifying Insect pests and their Damage

-

1. Distingulsh between insect and disease damage and to relate the ty)
of damage to the likely class of inmsect involved.
" A-10
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2. 1Identify common host country beneficial and harmful insects found on

objectives
1. 1List the major ways that insect pests adversely affect crop produc-
tion, and describe 3 confmon damage symptoms.

2. Given 6 plant samples, distinguish between insect and disease damage

and rélate the damage signs to the likely type of inmsect involved
when relevant.

3. Compare the life cycle of beetles; caterpillars; aphids, leafhop-
pers; and stinkbugs;

compare their damage symptoms: white grubs,; cutworms; rootworms;

wireworms; aphids; leafhoppers; stinkbugs; thrips; flea beetles,
cicumber beetles, Mexican bean beetle, armyworm, earworm, hownwora;

cabbageworm, mole cricket; leaf cutter ants, snails; slugs,; (others
as needed).

5. Identify the following beneficial insects in the ficld or lab: lady

beetles, aphid lions, etc.

Goals

1: To examine and determine the feasibility and effectiveness of common
non-chemical insect controls re the program crops and host country
~ conditions.
2. To apply relevant non-chemical control methods on your individual
crop plots.

Objectives

1. Compare the pros and cons, general effectiveness, and feasibiiity of

the following insect controi methods_ under host country conditions:
biological controls; cultural controls, organicr controls, chemical
insecticides, iategra

2. Cultural Controls., Disciss the following cultural controls in terms

of their effectiveness and_ feasibility. deep tillage, plowing unde:
overall good man—-

agement; weed control.

3. Mechanical Controls: Do the same as in 2, above for: hand picking;

Tutworm collars, traps, trap crops, flooding.

4. Biological Controls: Do the same as above for: _host plant resis-

Fance; introduction of predator insects; use of insect diseases such

5. "Organic” sprays and other deterrents: Discuss the following in
terms of their effectiveness,7feasipility,7and safety: garlic-

pepper—onion sprays, soap sprays; ~bug juice” sprays; stale beer;
wood ashes, nicotine 8pray.

6: Try at least one control from each of the abnve categories on your
plots.
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Using Chemical Insecticides

Goal

This unit glves trainecs the relevant skills and kmowledge to help host

country small farmers apply chemical insecticides in an appropriate,

effective; and safe manner. :

Objectives

1. Compare the following imsecticide’ formulations as to application
methodg;,Suitability; and handling characteristics: wettable pow- -

ders, po , liquids, dusts, granules, baits, fumigants.

2. Compare the 3 wain chemical classes of insecticides (i:e: CH, OP; C)
as to relative human toxicity and residual life.

3. Define the following: Pesticide; miticide (acaricide), active
ingredients; broad-spectrum.

4. Fxplain the differences between a systemic and non-systemic insecti-
cide in terms of their action, ef fectiveness, appropriate use,; and
safety.

5. Explain the functions of a sticker and a spreader (wetting agent)

4——_*_w__and_whehﬂthéy_Should_be_uséEEZIIEE,ZAthéméjE7§;,gkeré;vahé,iocaiiy

available spreader; and one cbmmercialst;cker—SpEeé&éE available in

6. Name 4 broad-spectrum insecticides of relatively low human toxicity
available in your host country and 3 highly toxic ones. .

7: Name 2 relatively safe and effective insecticides for controlling
household pests like fleas; cockroaches, and bedbugs in your host
country.

8. For each of the pests listed in V: A: 4:; recommend an effective

chemical control of low to moderate toxicity available in your hos t

countrye.

9. Give guldelines for combining 2 insecticides or an inmsecticide and a
fungicide in terms of compatibility and appropriateness; give 2

suitable examples relevant to the reference crops.
10. Explain and follow recommended safety guidelimes for handling;
applying; and storing pesticides. -

11. Explain the LDg, oral and dermal rating system for comparing the
mammalian toxi@Pty of pesticides: e sy ' "pa

12. List 3 progressive sysmptoms of insecticide poigoning for each of
the 3 main chemical classes; list 5 vital advisability of non-

medically supervised administration of antidotes like atropine.

13. List the principal antidote for each of the 3 main chemical classes
of insectictdes. .

14. Give 2 important guidelines for minimizing bee kill due to imsecti-
cide use.
15. Mix and appl§sboth a wettable powder and a liguid imgecticide with a

backpack sprayer and or/hand sprayer amd achieve _adequate_ plant cov—

erage without excessive run-off or spray drift; follow label

instructions. S
: A-12
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i6.  Apply a soil insecticide for control,of soil insects using the

broadcast or band method and follow label instructions.

17. a. Mix up and apply an insecticide bait for cutworms following your

: fnstructor's guidelines. : , .

© .
b. Apply slug and snail commercial bait following label instruc-
tions. '

18. Given small farmer conditions, .compare the accuracy and suitability
of using generalized insecticide dosages vs. those requiring sprayer
calibration.

' 19. Given an insecticide dosage in terms of kg (1bs.) of active ingredi-

ent per hectare (acre); calculate the actual amount needed for a

20. Given a % strength spray recommendation, calculate how much actual

insecticide formulatiom is needed per given volume of water.

21. Calibrate a sprayer so that you're able to apply a given amount of

pesticide over a a given area.

Sprayer Maintenance, Troubleshooting, and Repair

Goal- : -

To enable trainees to maintain, troubleshoot; and repair pesticide

sprayers.

Objectives

i. Dismantle and reassemble a backpack (knapsack) sprayer and hand
sprayer, and describe the function of each part.

2. given a malfunctioning sprayer of elither type; diagnose and correct
the problem:

3. Give guidelines for sprayer maintenance.

VII. DISEASE AND NEMATODE CONTROL

A

Understanding and Identifying Crop Diseases
.

To enable trainees to acquire the relevant skills and knowledge to help
host small farmers identify relevant reference crop diseases and. to dis-

. tinguish between disease damage, insect damage; and normal growth.

Objectives

i. Compatre the following groups of plant diseases as to symptoms,
méthqa\gg7§prg§q;”aﬁq”gep¢ral control and preventative wmeasures:
fungal leaf spotgj”bacterial lead spots, root rots, stem rots, and
wi;;grqagsed\gy fungi andobacteria, viruses, non—parasitic

» .
S~ -

2. Distinguish between samples of diseased and healthy plants in the

field or lab, and classify the diseases involved into the following
general categories: fungal or bacterial leaf spots; stem rot; root
rot or wilt caused by fungl or bacteria; virus.
— . —_—
~N
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3. 1Ideatify the following specific reference crop diseasés in the field

or lab, and give sultable preventative and control measures: ‘damp-
1n%,o£f,(all,c26§55; early and late blight (tomatoes, potatbes;;
1 and fungail s (tomatoes],

' owny mildew {cuc
Non-Chemical Disease Control Methods

ucurbits).

'r ;’ i 7) —a— i . . . Lo .

This unit enables trainees to acquire reievant skilis and knowledge to
heip host country small farmers implement feasible and effective

non—-chemical disease control measures for the program crops.:

Objectives S ' ;

1: Compare the pros and cons,; general effectiveness, and feasibility of
the following disease control methods: cultural controis,; biologi-
cal controls, physical controls; chemical controls, and integrated
pest management. .

2. Cive guldelines for implementing the following non-chemical disease ¢
control measures, and discuss their effectiveness re the reference

crops: crop rotation, resistant varieties; imprcving drainage,

roguing out diseased plants, avoiding tobacco products, equipment
sanitation, weed control; type and timing of irrigation; intercrop-

ping, controlling insect vectors, plant density, soil sterilization

3. Employ relevant non-chemical control measures im your crop plots.

' Chemical Disease Control Methods

Goal

To assist trainees during this unit to acquire the skills needed to help

host country small farmers implement appropriate chemical disease con- -
trol measures safely on the program crops.
Objectives

i.: Discuss each of the following chemical control methods in terms -of .
types of diseases controlled, ef fectiveness; cost-effectiveness and

feasibtlity for your client farmers: fungicide seed treatments,

soil fungicides, soil sterilants, non—-systemic folfar fungicides;

systemic foliar fung antibiotics, insecticides for insect

vectors .

5. a: Sterilize nursery seedbed soil using one or more of the follow-

ing methods, and compare their ef fectiveness against diseases
and nematodes: boiling water; baking, gteaming, captan drerch;,

formaldehyde, Vapam, methyl bromide, Basamid.

b: Give guidelines and safety precautions for employing each of
the above methods. ’
3. Treat seed with a fungicide dust and achieve uniform coverage.
4. Give guidelines for using foliar fungicides as to: when to begin
treatments, frequency of application, using a sticker-spreader,
water -volulie Gest

, toxicity to humans; safety precautions.

v
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5. Mix up and apply a foliar fungicide with a sprayer and achieve uni-

instructions; explain why uniform coverage 1s more important with

fungicides than insecticidess

Control

Goal

To euable trainess to acquire the relevant skills and knowledge to help

. small farmers diagnose and control nematodes problems.

1. List 3 above-ground éymptoms and 2 root symptoms of nematode damage.
2. Identify root kio: nemciode damage in the field or labs

}. List those reference crops especially susceptible to nematode
damage. e

4; Dlscuss the relative feasibility and effectiveness of the following
iiematode control measures: nematocides, crop rotation, resistant

varieties; plowing up and exposing crop roots to the sun, inter-
planting marigolds, flooding, maintaining a high humus Ievel.

Give guidelines for collecting soll and root samples for lab diag-
nosis of nematodes, nd collect samples:

(9,1}
.

6. Apply Vapam, methyl bromide or other nematocide of soil sterilant to

a nursery seedbed following label instructions and give guidelines

P as to safety precautions, covering, soill condition, and waiting
period. ) o
7. Apply Furadan (carbofuran) granuless using the broadcast or band.

wethod following label instructions; and give guidelines as per 6

above.

VIII. WEED CONTROL

Goal

This unit enables tralsses to acquire the relevant skills and knowledge
to help host country small farmers improve their weed control management

Objectives ¢

1. List 4 ways that weeds lower crops yields.

2. Distinguish between broadleaf; grassy; and sedge-type weeds -in the
fielao /w'"‘ )
3. Distinguish between annual and perennial weeds 1n the field, compare

their methods of propagation and explain how this effects their con-
trol. . . .




4: Tdentify the following weeds in.the lab or field and give their

.mechod of propagation: nutsedge, Bermudagrass, Johnsongrass, pig-
weed, etc.

5. Introduction to Weed Control Methods: Discuss the effectiveness and

feasibility of each of the following weed control methods: |, n
mulching, the row crop principle, hoe and machete, animal-and
tractor-drawg;sg%tivationg‘hefbicides.

6. Keep your plots weeded so that weeds are not a limiting factor.
7. ive guldelines for pre-planting weed control in the referance crops

as to ~iming and number of cultivations.

8. GCive guidelines for post-pkanting weed control in the reference .

crops as to: timing, number of cultivations, avoiding root pruning;
70 moisture COt fon. ;

9. Give guldelines for operating, adjusting, and waintaining an animal-

drawn cultivator if ralevant.

TX. VEGETABLE PRODUCTION SKILLS

A. Vé%é;ébié Charcteristics, Adaptation, Variety Selection, Nutritional

>

-

Goals

To eénable trainees to demonstrate the relevant skills and knowledge to

help host countrv small farmers:

1. Make appropriate choices of which vegetable to grow based on climat-

ic and soil conditions; nutritional value, marketing factors, and
management and capical requirements.
2. Select-the appropriaté variety of a vegetable in terms of time to

maturity, shape, color, taste,_ disease resistance; hybrid vs. open
pollinated,; etc. ' -

Objectives - - : v T

1. Citcle those vegetables below. that have especially

se_vegetables bel good heat-toler-
ance; and underline those with poor heat tolefarce: POTATOES; . SWEE!

POTATOES, TOMATOES, PEPPERS, EGGPLANT, OKRA,; CABBAGE. SQUASH, ~TUCUM:
8ER, WATERMELON, BEETS, RADISH, ONIONS, CELERY, SWISS CHARD;.CHINESI

CABBAGE, HEAD LETTUCE, LEAF LETTUCE, SPINACH, N:.Z: SPINACH,
BROCCOLI, CAULIFLOWER, COLLARDS, CARROTS. :
2. Describe the most reliable visual indicator of a veggie's general

vitamin content (esp. Vitamin A); and circle ‘12 of the following
that are notably good vitamin sources, GREEN BEANS, RADISH ROOTS, _
RADISH TOPS, TURNIP ROOTS; TURNIP_TOPS, EGGPLANT; OKRA, BELL PEPPER
TOMATO; CUCUMBER; MUSTARD, CABBAGE, COLLARDS, SQUASH, ONION BULBS,
ONION GREENS, SWISS CHARD, N.Z: SPINACH, CAULIFLOWER, HEAD LETTUCE,
- LEAF LETTUCE, CARROTS. A '

3. Identify the following seeds: TOMATO, PEPPER, EGGPLANT, CUCUMBER,
SQUASH, ONION, CARROT, LETTUCE, CABBAGE FAMILY, BEETS, COWPEAS,
SWEET CORN. P . . :

-
.
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4, Identify the following seedlings in the field or lab TOMATO, PEP-

~ PER, EGGPLANT, CUCUMBER, SQUASH, ONION, LETTUCE, CABBAGE FAMILY.

5. List 5 factors that determine the kinds of vegetables grown in a

partlcular region.
6: List 4 vegetable characteristics that vary greatly with the variety
(cultivar% sele:ted, and why cholce of variety can make. the differ-
] ence between siuccess and failurss :
7s Explain the difference between an open—pollinated- variety and a
hybrid variety 1in terms of ylelds, uniformity, and the replanting of

harvested sced.

8. List 6 factors th-t should be considered when selecting a plot Uf
ground for vegetable growing.

birect Planting

Goals R
Acquiré the relevant skills and knoviédéé to:

stand is attatned. -

2. Give sound guidelines fFor plant spacing, amount - cf seed needed, and
thinning.: -

Objectives

1. Direct plant the following vegetables and obtain a satisfactory -
stand of plants as determined by your instiuctor: (List varies with
host country). .

~

_ i. Given the seed spacing involved and afééédé/dz. grfégedgigraﬁ taﬁiél

caiculate how many ozS. or grams of seed are needed to plant a given

3. vG*ve Specific guidelines for planting depth fcr each ofrthe refer—
. ence veggies according to seed size and sandy vs. clayey soil.

and give 2 apprbpriate uses ‘pf each re-the reference crbps.

give’ 4 apprbpriate combinations re the reference crops; try at least
one combination on your field plots.

é. Discuss companion cropping in terms of benefits and problems, and

7. Protect field planted seeds from "wash out” by using a temporary or
"a grow—through mulch. \ e .

8. Give guidelines for proper thinnfng, and thin your seedlings to .
favor maximum yields.

17 313
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C. Raising Transplants

Goal
Acquire the reievant skills and knowledge to help host country small
fat”égs produce vigorous transplants using a seedbox or in—the—ground

- nursery seedbed.

1. Using a seedbox or in—the-ground nursery seedbed; plant and produce

Give 2 recipes Fr making up, an appropriate seedbox soil mix using
host country availdble ingredients; and list the advantges over

ordinary sotl. h

~
N

o

4. "Harden" and "block" your transplants, and gxplain the benefits?
D. Transplanting

. Goal

-
Acquire the relevant skills and knowledge to properly transplant. vege—

table seedlings and give concise guidelines for why,; when and how.

el .

Objectives < B -

"1. List & benefits of transplanting over direct planting plus ome dis-—

. advantage; list those reference veggies that respond well to it; and-:
explain why the others are best direct planted. -

,,,,,,,,,,,,,,,,,,,,,, .

2. fTransplant tomatoes, peppers; éggplait, and cabbage following the

guidelines in the "Tips on Transplanting” handout:

3. Make up and apply a liquid%'starter” fertilizer solution to trans-

- plants, and.give the recipe and the purpose.
- &4, Give concise guidelines for transplanting as to: Size and age of
‘ transplants, depth of placement, time of day, preparation and
. handling, shading; and watering.
E. Staking; Pruning,; Trellising
Goal
To acquire the relevant skills and knowledge to prune and stake tomato
plants and to build appropriate trellising for those vegetables regliir-
i ing it.
Objectives
) 1. ‘jist 4 available mulching materials in your host country.
A-18
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2. Prune and stake _your tomatoes, and give guidelines as to when; how;

and why or why nots

3. Construct appropriate trellising for those of. your crops that re-
quire it.

Vegetable Harvest; Drying; and Storage

Acquire the relevant skillsiand knowledge to harvest vegetables at the

appropriate stage and to maximize their storage life:
6Biééti6é§

3 Harvest your reference veggies at the appropriate time, and give

guidelines for optimum harv€st stage:

2. Measure the yields of your harvested veggles and convert them to a
kg/ha or lbs./acre basis.

3. Compare the relative storage life of root crops; leafy veggies, and

fruit type veggles under non-refrigerated conditions; and give

feasible storage measures for host country condictons:

4; Congtruct a vegetable drier, and properly dry 3 of the program vege-—
: .tables.

Seed Storage, Quaiity;,"' Gei
o

Acquire the skills and Rnowledge neede to_ vigially evaluate seed quali'

ty and to maximize the storage life of: eel’

—9!’, _ | ! R
1. Give guldelines 'for prolonging the viability of stored seed under
: troplcal conditions.

2. 'Give 3 visual guidelines for judging seed quality, andvdistinguish

between good and poor quality seed given 6 samples.

3. Conduct a seed germination fzst on 3 types of seed 8o that your re-
sults agrée within 5% of those obtained by your instructor.

Seed Productfon

S

Acquire the skills and Rnowledge to help small farmers grow; select, and

save their own seed for replanting. - 7 ‘5

planting under host country conditions.

A-19
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2. Harvest and process seed for replanting from the following veggles:

Tomatoes, pepper, (others depending on program).

3. Give guldelines for selecting plants from which seed 18 to be saved
for replanting.

I. Vegetable Production Planning and Recordkeeping

)
i

Acquire the skills and knowledge needed for plamming a small scale vege-
table prodiiction enterprise and for keeping adequate field and cost-
return records.

o
1. Maintain a _field notebook with decailed and organized records of

: your plot layouts,; planting dates, fertitizer and pesticide applica-
tions, crop problems, and yieldss

2. Using your references and a list of input prices, draw up a plan foi
a 1000 sq. meter communal or private vegetable garden using 8

adapted veggiess 'The plan should include the following: approxi-
mate planting and harvest dates, area allotted to each crops row amc
plant spacing, estimated production, amount of seed and transplants;

kind and amount of specific fertilizers and pesticides and their

costs, kind and amount of all other inputs; estidated returns.

TRADITIONAL FIELD CROP PRODUCTION OVERVIEW - Cereals and Pulses other than
Rice

Goal
Acquire the entry level skills and knowledge needed to help host countr:
small farmers improve their yields and returns from cereal and pulse
crop production.

Objectives

A. Characteristics, Adaptation; Uses; Nutritional Value, etc.

1. Define the following: cereal; pulse; legume; grain legume, ollseed
TOW Crops .

2, Compare the reference crops as to climatic and soils adaptation,
relative water needs, nutritional value, uses; and host country
distribution, v

B. Growing Practices and Crop Management

1. Compare the growing practices and relative yields for the reference

crops under traditionmal and improved methods in your. host country.

2. Outline the major stages of growth for each of the reference crops

along with associated management needs and problems.
3. Manage your reference crop plots so that optimum growth is encour-
aged. . : .

A=20
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.

hybrid varieties under host country small farmer conditions.

Give guildelines for selecting plants in the field from which
seed will be saved for replanting.

Prepare appropriate. seedbeds and plant each of the reference
crops so that a satisfactory stand is attained.

ence .

Give recommended plant population and spacing guidelines for the

reference crops rnder host country conditions. - e T

Crop Nutrition

Compare the relative fertilizer needs and responses of the

reference crops:

Using your references, estimate general fertilizergrecommenda—
tions in terms of kg/ha of N-P.@

K,0 for each of the

_refereqce crops under host couﬁt?y gonditions.

Compare the feasibility and effecLiveness of the following fer-

tilizer application methods under host country conditions:
band; half-circle; hole.

Apply fertilizer at_ planting to the reference crops; sidedress
the reference cereals with N; give guidelines for timing and
placement.

Give guidelines for facilitating fertilizer application under

small farmer conditions:

Describe and identify in the field or lab the following visual

hunger signs: N; P, and K In the reference cereals,; others as
needed.

‘

and diseases of the reference crops in your host country; and
give recommended controls. .

root pruning or other crop damage.



Harvesting, Drying and Storage

Water Management

a. Identify the critical water demand periods for each of the .
reference crops, and describe and itdentify symptoms of moisture
stress.

b. Give guidelines for improving water use efficiency under sub——

* optimum rain—fed conditions.

l.

Describe the traditional harvest; drying, and storage method for the

reference crops in your host country, and identify feasible improve—
ments. .

Harvesting Skills

Drying and Storage Skills

3. Give guidelines for determining maturity in each of the refer—
ence crops (“peak maturity” in peanuts), and identify maturity

in the field.

b. Conduct a pre-harvest yield estimate on one or more of the . .
reference crop plots, and convert to kg/ha of dry shelled grainm;

_ give guidelines for achieving reasonable accuracy.

¢. Harvest and thresh (or shell) one or more of the reference

crops.

a: Explain the relationship between wold; heat, moisture, insects,

and grain storage losses; give general guidelines for minimizing
Yosses. '

b. Give grain moisture guidelines for safe storage for each of the
reference crops under the following conditions: crib, sack,

silo or bin; airtight.

c. Determine grain moisture content using one or more of the fol-
| lowing methods: oven, salt and bottle, tooth test.
d. Convert the pros and cons of the following grain storage me thods

gnder host country conditions: cribs (maize); silos and bins,
. sacks; gourds, tlay pots, airtight storage.

°

 Construct a maize storage crib suitable for drying and storaging
ear maize and/or a silo for shelled grain. :

‘Calculate the storage capacity of a crib, bin or silo, given the

‘dimensions. ° :

09

h. Identify the following grain storage pests and describe their

1ife; cycles; maize and rice weevils, Angouimis grain moth,

i. !Dééétibé and compare the effectiveness and feasibility of avail-
able non—chemical and chemical methods of storage insect and

rodent control.

-

A-22
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j. FEmploy sultable storage insect and rodent control measures in
your sStorage facility as needed.

D. Integrated Crop Management

. Give guidelines for developing and implementing a locally adapted pack-

age of improved practices for each reference crop under host country
conditions. :

XI. RICE PRODUCTION OVERVIEW

Goal

Acquire the entry level skills and knowledge needed to help small

farmers improve their yields and returns form rice production.

-
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APPENDIX B

program and budget.

‘

uSEl . ”»

{One per trainee)

3=ring loose-leaf binders (1.5" diameter rings .or larger) for holding the

guidelines, other handouts, and notes.

8.5 x 11" college ruled spiral notebooks (80+pp:) for taking motes:

6 x 9" college rule spiral notebooks for use as field notebooks.

Plastic 12" English-metric ruler with holes for fitting in a 3-ring binder.

Pens, pencils.

Crops Siupplies, Equipment

100 ft. tape or metric equivalent

6-8 pocket tapes 10-25 ft. or
metric equivalent

Hammers

Saws

Nails

Pliers

10-12" zljustable wrench

Wire cuatters

Lumber for seedbox and A=frame
(soll conservation contour device)
construction

Strong twine for tracimg out plots
(baling twine is exceltent)
Stakes for marking out plot blocks

ind ‘individual plots
Files for sharpening tools
Jars for seed and insect samples

(baby food size)

o
[}
(o)

Y2

5/8-3/4" treinforced garden hose if
piped water is available

Sprinkler head(s) and riser(s) for
emergency irrigation

Watering cooler or other large con-
tainer for drinking water

1=gal buckets with handles for haul-
ing wWanute, coOmpost

Wheelbarrow(s)

Hoes, shovels; rakes: 1deally; one
per trainee

Homemade measuring sticks 1 meter
long, made from 1" x 2" Iumber with
cm markings filled in by trainees

* Pitchforks for turning compost

Portable handing scale for measuring
yvields

" Measuring spoons; cups_or accurate

substitutes for measuring ag .
chemicals
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Plastic rain gauge for keeping rainfall Mulching material: hay, straw,

records peanut hulls; rice hulls; saw~

S dust; etc.

55 gallon drums for storing water o . : .

for hand irrigation Newspaper or rags for germina-—

o tion tests

Machetes o S L
3-in-1 type oil for tool and

3 ib: hammer for driving stakes equipment lubrication

Pocket magnifying glasses (10x) for in-— Manugpe and/or compost: 2-4

sect and disease identifica- tion (one kg/m* on vegetable ﬁigté (cow;

per trainee;. available in coin and horse; pig); 1-2 kg/m* for
stamp stores) poultry or sheep manure.

Thermometer for measuring compost tem— R Chemical fertilizer:. a 1:2:1

perature cup to 160°F). ' ratio 1s ideal for planting or -

L . - S transplanting. applications; for

Bzckpack (knapsack) sprayers (15 liter sidedressing, use urea; ammonium

or 4 gal. capacity); one per 6 nitrate or ammonium sulfate

triatnees;_one Stateside source: . o

Root-Lowell Co. in Michigan, tel: - Lime if needed

616-897-9211. - - o

S . ~ ) S Fungicide for seed treatment lik

1.5-2 gal. compressed air sprayers . Captan (Orthocide) or Arasan

(thiram)

Dusters - S .

o o . - Fungicide for seedbed drench

Hznd pushed or animal-drawn cultiva- (Captan, Ferbam, PCNB, etc.)

tors, planters, etcs. L S :

: o - ) o Foliar fungicides like Maneb,

. Soil pH test kits if relevant; do mot Zineb; Manzate; Benlate, etc. _
buy the common garden type; the = for field and: instructional use
Hellige—-Truog kit is one of the best. )

NOTE: Do not buy portable soil test Relevant insecticides: =
kits for measuring N-P-K; they are Malathion, carbaryl (Sevin);

notoriously inaccurate, especially in trichlorfon (Dipteres); etc.
tropical soilss L
: . o ) S Herbicides if relevant: Gesaprl
4 or 6 mil thickness clear plastic (6-8 (Atrazine); paraquat (Gramoxone)
ft. wide) for greehouse use or for a etc.
soll fumigation cover. ' o - ) . ) o

: Other. relevant ag chemicals:

Transplants_(tomato, ggppgr; eggplant, Vapam, methyl bromide, etc.

Leguie seed innoculant for soy—

Seeds for planting and for seed samples beans; peanuts; etc.
(see lesson plan on land preparation

and planting sessions)

Seed envelopes for packaging small

seeds to avoid wasteage




APPENDIX C

SAMPLE PLANTING INSTRUCTIONS

We'll be spending a lot of time in the field the first week or

and planting:

so preparing land

Radish Squash Cabbage Beans

Okra Cucumber Coiilard Groundnuts
Lead lettuce Tomato Onion Grain sorghum
Chinese cabbage Pepper Sweetpotatoes Pearl Mililet
Spinach Eggplant Cowpeas Maize

You'll each have your own i
We'll start off by making
EEfTUCE CHINESE CABBﬂGE’

a taised,seedbed,andfp}agt;ng OKRA, RADISH, LEAF
and SPINACH.

Check out the planting diagram below:

t .
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. (NOTE: 100 centimeters = 1l meter)
- . e o !
< — 3.8 METERS >
sevae g o g o8l | ) | nursery seeD-
3 .9( S g ma YU =] 35 . B BED FOR GROW-||
Se 28 o Hy Sl P g 8l | 1 rowaro, |
& el g 4¢3 m8 onN oy %l o0, | PEPPER, EiG- [+
el e gl 7e TV k&l g4 od L] | pLant, can- |z
S005 5 8, B BT Hz f oq.F | sack ‘couiamy
918y g 58 Bl B &n S8 &Yy gk | ovIoN TRans- |3
o = 3 Y 8% E8 B0 ~® ~0 -8 WN| pLaNTS. :
N .- A g0= RmH BWE @MW @A XA vmed
SlElo X Caw o Ag A g, g, vga e i
1B B Zeng OB i gl g .29 gf | tose Lt
< Hp A < S go ¥ mE ZE ZE AZP PZW 1 TaTER
] g g M e & LW Ld HOU HU FIS RN ISR =
IEREE zl R mlii'?. e :x:':x: ool mm'm Lo o .
o ,,mJlj‘mJIa‘%i = 10" BI0 . B[6 Yariw oGlE |
LIE—60—C— 60— £30°) 3030 I—30—)§-30—) (-—100 cm———————7
cm cm cm cm cm cm cm cm )
. .
‘ v
_ NOTE: that one row bf each vegie will receive chemical fertilizer, while the
other row will be left without for comparison. In addition, we'll work
manure into the entire bed.
/



HOLD_EVERYTHINGI11: Planting is one of the most delicate and critical parts of

crop production, eésprcially with tiny seeds. Care and
attention to detail really pay off: Sloppiness and haste
will give you result likely to win an ag gong show. Please
follow the instructions carefully, and do it right the

first time. Replanting is a drag!

S$TEP 1: MAKE A RAISED SEEDBED

During the wet season in Kenya, vegies are often sown on raised Ocm=r=
up beds 10-20 cm (4-8") high. A raised bed makes for better —___
drainage; less bending over when working with the plants, and the
Soil stays much looser since you can reach all the plants without
walking on the bed. Also, plants can_be spaced much closer to-

gether, because there's no need to walk between the rows.

Sinice this field's soil is very sandy and tends to dry out very
quickly; DON'T MAKE YOUR RAISED BED HIGHER THAN 10 cii. Here's how
to do it: L

A. Check out the raised beds left by the last group to get an

idea of what yours should look like. Your :bed should have an
actual planting surface of 1 meter x 3.8 meters as outlines by

the 4 stakes marking your plot, Note that the sides slope
outward at about a 45° angle to lessen erosion.

B. Use a shovel to loosen up the soil inside the 4 stakes o &
depth of about 20 cm (8").

C. To raise up your bed, throw in more soil from the 4 alleyways
surrounding your plot; add enough 8oil §o that the final bed o
height will be about 10 cm above the surrounding ground. -10cm
Manure should ba added at the same time (see D. below’.

HINT: When excavating soil from the alleyways, don't dig down
very deep. Instead, dig very shallow and wide until you
wave used up all the width of each alleyway; your imme-~

‘diate neighbors will share the remaining.halves.

, D. Add about 5 shovelfuls of cow manure while building up the -
bed, and mix it well into the soil with a hoe. Fresh manure -

like this may "burn seeds and seedlings unless well dis-
persed.
E. Smooth over and level out the surface of the bed with a rake

(teeth down usually works best). Make the bed surface as lev-
el as possible. Be sure you have ended up with a planting

surface that's 1 meter x 3.8 meters (not counting the sloping
sides). -

F. Smooth out all 4 alleyways around your bed 8o there are no big
dips or undulations.

20cmd-
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STEP 2: MARKING OUT THE PLANTING FURROWS

Note from the diagram on page 1 that the rows run the short way
(1 meter ilong). Use your = ng stick to measure off and mark
out the rows according to the centimeter spacings in the diagram.

You can make straight rows easily by lightly pushing the measur-

ing stick into the soil to make a ! meter long trace mark.rj_

_¥6@‘éhénld end up ﬁithiie traced out rows and still have 1 meter
left over beyond, the last spinach row for the nursery seedbed

which we'll plant later. Mark out the r
small sticks.

\TEP 3: APPLYING CHEMICAL FERTILIZER

Why use chemical fertilizer - aren't we going to a lesser devel-

oped country? True; manure angicomgost are excellent substitiites

for chemical fertilizer and also greatly improve the physical con-

'dition of the_soil; but; very large dmounts are needed to do the

trick (like 20 tons/acre or more); few small farmers in Kenya have

enough organic fertilizers available to cover any more than a

small portion of their land. This means that there are appr0pri—

;;i liaers too.

ﬁéiii _cover hdth organic and chemical fertilizers in training and

o , 0cm
OK; check out the diagram again on page l; ana you'll see that the T

first row of each vegie gets no chemical fertilizer, while the
second row does.

stick lightly into the _soll and then using your hand to deepen'
the furrow. Only one furrow is needed per fertilized row. Scii==

Application rate: We'll use 5-10-10" fertilizer (5% nitrogen, ]
107 phosphorus, 10% potassium) at the rate of 600 kilograms 6cm
(a hectare = 10 000 sq. meters or 2.47 acres)

‘\

3BAGE, SPINACH: 18 grams/row or 1
ablespoon per row.




HINT: U-2 your hand not the tablespoon to distribute-the
fertilizer evenly along the-bottom of the ferti-
iliggg;gurbwsi/aﬁd’fhen cover them up with soil.

STEP 4:— PLANTING THE SEEDS -

e

/ : -

Fungicide seed treatment: Pick up your seed packets and ask a

trainer to show you the what; why, and how of treating seeds with

a fungicide dust to help prevent seed rot caused by damping off
disease (a fungus disease). Don't smoke or put your hands in your
mouth while handling the treated Seed; wash your hands when you
finish planting. '

Planting Depth: Planting too deep is a common mistake. Iittle seeds

don't have the oomph to push through soil. Besides, seed depth has
little or nothing to do with eventual rooting depth. Make the seed
furrows (Whose ends you've marked out with the sticks) this deep:

OKRA: 1.5 cm . —
RADISH, CHINESE CABBAGE, SPINACH: mo more than ! cm deep LEAF
LETTUCE: these, seeds actually like being planted super shal-~

low so that they even get some light exposure.
Barely cover them with soil (or sawdust if
available).

éeea—sPQGiﬂ% . /
. / ’
OKRA: “Ciuster plant"” 4 seéds in a group’ with 3 groups per
row like so: g /

CHINESE CABBAGE: cluster plant & seeds/group with 20 cm be-

edge. You should be able to fit in 5
groups/row. //’ :

RADISH, CHARD, SPINACH: Space out the seeds about like this:

LEAF LETTUCE: Space them out about like this:

CAUTION: Try fot to overplant: It wastes seed and necessi=""""
tates very laborious thinning of the crowded seed-

After planting, fill in the furfows with soil (or with sawdust
in the case of the lettuce) and lightly tamp them down with a
rake. .

MAKE A LIP AROUND THE BED'S EDGE to HELP RETAIN WATER

[45]
s
5]
[ae]]
i

Use you hands and/or a rake to form 4 slightly raised lip around the 4
edges of the planting surface to help keep water from running off the
bed. : .

-




APPLY MULCH TO THE BED

STEP 7:

To help conserve moisture and prevent seed “"washout” by heavy rains or
over—zealous watering; apply a hay mulch over the entire bed (minus the
nursery area). Put it on thick enough so tha# you can't see any soil
through it (usually about a 10 cm thickness). Mulch the sloping sides
of the bed too.

WATER THE BED

The amount of water the bed will need depends on how dry the soil hap-

pens to be thie day of planting. The trainers will tell you how many
watering cans of water will be needed.

: Haterggentlyrto allow the water to geep in rather than running of £ the

bed or ponding in depressions and running off from higher areas of the
bed.

,,,,,7,7, ,,,,,,,.,,,, [

The bed shouild need no further watering until the seedlings emerg > if

you put.enough mulch on to retard water evaporation.

Removing the mulch: As soon as seedlings begin to emerge, the portion
of the mulch directly over the seed row must be removed. Otherwise, _

shade wiil ﬁuiékiy make the plants turn spindly and yellow,; and théy'li

also be more prone to damping cff fungus disease which also attacks the
young stems as well as the seeds.

Mulching between thé,piant Tows: You'll probabiy have to remove most

them. However, as the plants get bigger, you'll want to build up the
mulch between the rows to help conserve goil moisture, keep weeds down,
and redice soil erosion on the bed. ;

Thinning: Since most veggle seeds aren't very hardy, we purposely

overplanted by ﬁ—lO fold to help assure an adequate stand of plants.

ing the first threé weeks or so of growth to achieve the optimum final

spacing. Thinning is something that's done gradually on several occa-
sions, rather than all at once.
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SAMPLE EXAMS

AN EXAMPLE OF ‘A WEEKLY CROPS SIT DOWN EXAM

¥ CROPS EXAM #2

ﬁ

symptoms can be caused by more than one culprit.

R - . -

* Symptom ‘;,ﬁéééibiégiﬁééEE Culprits
) - >
Holes in leaves or féééé& L R Above—ground chewing insects.
edges on leaves (no slime trgils) = _
- P
Sawdust-like or grgng;g;i', ) ~ 2; Caterpillars
excrement (green or browm): / . + il
77777777777 3: Sucking® insects
Puckggiggi cring;igg, yellowing ;
or curltng.of leaves: : 4. Crickets —EJ
?gggggdigggggiqnowing signs of ~5. Slugs; snails
insect feeding: . :
6. Stem Bbtété
Wilting (if caused by insects): <.
7. Root feeding insects like
Holes in lééVéé plus visible white grubs, rootworms.
mucous (slime) trails: B - )
. 8. Cut-worms’ R
Young ééédliﬁgs and recently
transplanted transplants cut R S
off at the soil surface. :
. P . o .
EGG———-—= LARVA-—-- "*PUPA MOTH .
EGG----—— LARVA PUPA BEETLE
EGG-—=—-- NYMPH~-—-=-- ADULT

a. Circle those life cycle stages shown above that actually damage plants.

b. Name oné insect for each of the 3 types of life cycles above:




¢. Which kinds of insects are fost often transmitters of diseases, ‘

especially viruses7 : :

Identiﬁz the insect specimens on the table and give the type of damage they
cduse QSucking, chewing, etc.).

®
3

Insect 4. | _ Type of Damage
AL~ _

s . s .
B. - -
Cs __ ° . . I
D. < S

3

Ghemical and Nonchemical Insect Control i

-

While visiting one of your women's: group 8 vegie projects, you spot severa]

insect pests whose damage is obviously near or above the economicethreshold

options by their numbers next to the relevant pest.
NOTE: 1In some cases; there may be more than one appropriate )
control for a pest; also, some of the contréls may be {

dppropriate for more than one pest. ,

) S S
Insect Pest ‘ Controls Available
€ut worms ' 1. Bacillus thuringiensis (Dipel)
Crickets | 2. - Placing collars around stems
Siugs & Snails . 3, Sevin spray
) - o . N R A
Cabbage loopers _ 4, Parathion/or Endrin spray
Aﬁhias 5. Makingigp_a bait of rice Braﬁ;i
S ’ . molasses; and apprOpriate
Colorado potato ' ’ insecticide.
beetles

]

. 4 7. teaving boards on the ground in
. the’ plot overnite and then stmm
on. them.

their numbers are rapidly in-
- creasing).

o0
Y
[
}
t



Suppose the local ag store sells Folidol_M_Ioral LD56 of 165, Endrin

(oral LDsd of ) and Malathion (oral LD; g Of 1375)." What; if any-

thing; dd these LDgy ratings Tatings tell you aboat the relative toxicity of

these products to humans, the advisability of thHeir use by small farmers,

~and their relative toxicity to insects?

,What information do the 3 insecticide labels below tell you'7

,,,,, . N

»Sevin 80W

Malathion 57% EC

iindane Sﬁ

a. Wectabie pcwders and scluble pbwders both require periodic B )
‘agitation during spraying. T F

insecticides and shculd avold using Class II products

- b. As a general ruie, small farmers should never use €lass I

on plants. T F
d: Rubber gloves and a respirator_ should be ufed when aﬁply— B B

ing Class III ard IV insecticides. T F
e: Organic phosphate insecticides are usuaiiy nuch more - B

téiic than chlorinated hydrocarbon inéécEicidés. T F
£, The antidote for insecticide poisoning varies with the

product's chemical class (i.e. OP, CH, C). T F

‘g A systemic inscc.icide should be used for sucking insects

because 1n--systemics (contact iusecticides) are inef fec-

tive. T F
h. Most chlorinated hydrocarbon insecticides like Aldrin and

Dieldrin and DDT have much longer residue lives than

organic phosphates and carbamates, but there is little

relationship between human toxictty and chemical class. T F

What is the function of a STICKER and a SPREADER and when,should they N
be used?

F o . —ijéjij




10:

12,

13.

14:

List 2 homemade stickers readily available in your host country and
one readily obtainable spreader.

c

list 4 cultural and/or mechanical practices that would be ef fective

in minimizing insect infestation: |

Akugid's 3 year old son had just swallowed some methyl parathion
stored in a Coke bottle.

a. What first aid measures would you apply at this stage?

b. Sugpose that despite your efforts the boy goes into convulsions

“and then loses consciousness and stops breathing, although his

heart is still beating. What do you do mow?

tin Pao has been applying Azodrin (Class II) with a leaky sprayer ..
éﬁd,Cbmplaiﬁgﬁogigizziﬁééé and nausea. What immediate action should

be taken? How about long term?

What is the feasibility and effectiveness of using “organic” repel-

‘jent sprays like garlic-hot pepper?

.
AN

The local farmer's co-op has just brought several knapsack sprayers.

No onme has ever used a sprayer before; but several farmers have ser—
;gué problems with aphids on their tomatoes and you have recommended
Malathion 4OWP. : .

5. fow thoroughly should the leaves be covered (top sides only,

bottom sides only, both sides) and why?

b. How can they tell if they are put ting too much spray on?



17.

18;

20.

Watering I
Name 3 factors you would consider in determining the weekly watering
needs of a plot of young seedlings:

Overwatering is a very comion mistake when vegetable seedlings are

young. What disease is encouraged by overwatering?

What are the symptoms of this disease?

clayey soils: T F

b. The shallower the roots the less often watering will be
needed. 4

|
m

I S
Sprayer T;oubleshooting & Maintenance

identify each of the sprayer parts on the table and explain its function:
PART A NAME:
FUNCTION:

PART B NAME: 4 |

FUNCTION: : \\

\
What's wrong with each of the 2 types,ofﬁéggéiéfé;é@ﬁf%ﬁfﬁﬁé patio? (NOTE:
There are 2 backpack sprayers and 2 compressed air sprayers, but the dupli-

cates have the identical problem, so you only need to 160&;ét one of each
type.) . ' N

Give 3 reasons for tranmsplanting which you might use to convince a farmer
of its benefits to her/him:

8 ; . | - . - P e



2t

23.

When is the best time to
shade?

transplant if no materials are available for

What 2 ways can you make a starter solution and why would you want to use
a starter solution?

Vegetable Characterisitics

List or describe 2 factors about Vitamin A which you consider important
information for a Peace Corps Volunteer working with women in Kenya. Do _
the same .for Vitamin C.

(Do not say "essential for health"--be specific!)

vitamin A: 1.
Vitamin €: I

Circie the vegetables in the following list which are excellent sources
of Vitamin A:
eggplant leaf lettuce

cabbage hot peppers

collards tomatoes

sueet potato head lettuce
oktra carrots
beets

two geed .

List two advantages and disadvantages of using hybrid

¥ E6 335
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AN _EXAMPLE OF A CROPS TAKE-HOME EXAM

CROPS EXAM #3 - TAKE-HOME

You stop by Gado's farm to visit her and find she has a question for you. The

PCV you replaced was totally into organics and said never to use chemical ferti-

lizers; but the other extension agents in the area say to use only chemical fer-

tilizers and not to worry about such things as composting and organic ferti-
lizers. .

ficient to buy 500 kg of chemical fertilizers. She é gétting ready to plant the
following crops:

A 40 x 50 meter plot of cowpeas

She'd had her soil tested at the lab which has recommended the following:

KILOGRAMS PER HECTARE

N P,05 K,0
Maize Plot 60 240 40
Cowpeas 0 40 0
Vegies . 80 60 60

If the following fertilizers are available; which ones should she use on each

plot; how much of each; and how and when should they be applied?

200 kg of cow manure 15-15-15
16~20-0 ~ Ammonium sulfate (20-0-0)
10~20-20 Singte superphosphate (0-20-0)

HINT: Be sure to consider plot size and the basic rules of fertilizer applica-

tion (i.e. spoonfeeding B; etc:): The recommended NPK rates are total

rates not just at—planting rates.

ew .
.



Ao Example of a Final Comprehensive Crops Exam: Field Portion

FINAL COMPREHENSIVE CROPS EXAM

Field Section

There are 14 nymbered field stations, and you'll have 3 minutes at each one:
STATION 1: TIdentify these 4 seedlings: |

c:
D:
STATION 2: Troubleshoot this raised bed of vegies and list 4 faulty

management practices that you notice. _

OO NI

STATION 3: Identify the insectS on the chair and their type of damag

(suckling, chewing, boring).
R Séﬁéié Insect Name " Type of Damage

A.

B.

c.

D.

E:

F.
"STATION 4: If farmer Jomo wants to get his farm's soil (see scale . .
model on ground) analyzed, how many soil samples should t

send into the lab?

How deep shouid the samples be taken?

If his farm's soll was tesced 2 years ago, would you
recommend that he send in Samples this year?

[ -

STATI 5: Troubleshoot this just transplanted transplant and list
faulty management practices that you notice.

STATION 6: For each of the 3 designated tomato plants; State whethe:
or not it has been properly pruned, and explain why or wi
not. ‘ .

finbulmiiuciy

Plant A:

Plant B: ' _
‘Plant C: -




STATION 7:

STATION 10:

STATION 11:

STATION 12:

STATION 13:

STATION 14:

STATION 15:

In this case; what do the results te11 you?

By now you're all pretty anxious to get on that Silver

Bird for Kenya. Since you're already pacing, pace out

the area demarcated by the 4 stakes and estimate the area
of this plot in square meters.

Farmer Mary asks you to look at her pulse plot and tell
her what's wrong. list at least 4 limiting factors that
you notice.

What's wrong with each of these plants. Be as specific

Mystery Pesticide Time:

A. From a safety standpoint, would you recommend that *

small farmers use this product?

B. What chemical category does it belong to (f:e:
organic_phosphate; chlor. hydrocarbon; carbamate) and
why would this be wvaluable to know?

C. 1Is it a systemic?

.termine the texture of these two scil samples and
classify fthem as to sandy, loamy or clayey.

Sample A:
Sample B:

Check out the seed samples on the chair for visually
identifiable quality defects; and explain what, if any-

thing, is wrorg with each.
Sample A: '
B:

c:
D.

Troubleshoot this transplant bed and list 4 limiting
factors you notice.

e 336



Lo

An Example of a Final Comprehensive Crops Exam: Sitdown Portion

FINAL CROPS EXAM

Sitdown Section

Why do sandy soils need more frequent but lighter waterings than clayey
soils? - .

Circie. the materials below that are relatively good sources of N which
would be best for mixing with iow N materials for a compost pile.

sawdust _ young grasses fresh manure without bedding
rice straw.- - *wood ashes : Millet stalks after harvest
peanut hulls rice hills :

i

You have finally conmvinced two farmers to. stact compost piles. One

farmer's pile does not heat up and the other farmer's pile stinks to high

heaven of ammonla. What are the likely causes of each problem and
how would you correct them? . ‘

Symptom _ Mostly Likely Cause Correctioi

Pile doesn't heat up ,

Ammonia smell

How can you recognize good sources of Vitamin A in vegetables? How would . .

you prepare foods so the vitamin A content is not destroyed?

Naiie 3 vegetables that are good sources of vitamin C. How would you pre~
pare them so that the vitamin C content 1s not destroyed?

3

— ——

Your women's group wants to piane.Eaaaeaég,faé,ﬁa;kétingg, When you and the
group go to buy seed; you find several different varietles to choose from.

Name five factors you would cotisider in helping them select an appropriate
variety. ; '
¥ihanya has several problems with her sweet corn:

2

—

corn earworm (pupate in the soil)
Johnsongrass (reproduces by rhizomes)
_MDMV, Maize Dbwarf Mosaic Viriis (spread by corn

leaf aphids; harbored by Johnsongrass)

. corn leaf aphids

£ N
)




List 3 chemical and/or non-chemical controls that will, as a group; reduce pest
damage by all 4 pests to Kihanya's crop mext season.

9.

12.

' Insect Pest - ‘ _ coutrols Available

tion calls for applying 12-24-12 at 300/kg per hectare at tomato trans—
planting time. She knocks on your door at 5:00 A.M. and asks for scie help

with the following:

'Your farmer friend Rosa had her soil tested, and the fertilizer recommenda-

a: Her tomato flield measures 20 x 20 meters . How much 12-24-12 should she

]

b. Hbﬁ,aéhy.gféﬁs,bf,12524:;2 should each tomato tramsplant receive if the
rows are | meter apart and the plants spaced 40 cm apart in the rows?

Maria has 3 disease problems on her tomatoes, fusarium wilt (a soil borne

fungal stem rot); fungal leafspots,; and a virus disease associated with._
aphids. List 2 controls either chemicak or non-chemical that she should
use next yedr to coiitrol ‘these diseases.

Fusarium wilt:

Fungal leafspots:
How are they appiied?

What ingredients would you use to make a bait?

While visiting one of your wouen's group's vegle projects; you spot several

insect pests whose damage Is obviously near or above the economic. thres-

hold. For each of these pests listed below; match up the appropriate con-

NOTE: In some cases, there may be mote than one appropriate

Cutworms - . i. Baciilus thuringlensis (Dipel)

Crickets ’ 2. Placing collars around stems
Sligs & snalls 3. Sevin spray
Cabbage loopers 4. parathion or endrin.spray
Aphids 5. Making up a bait
Mexican bean beetles | 6. Hand picking
7. leaving boards on the ground in the
plot overnight and them stomping on
them. :
8. Lady bugs (the women tell you their

numbers are rapidly increasing).



13. Under what circumstances would you want to use a systemic insecticide?
14. How do pulses and cereals compare nutritionally?

Why ts each one important to a person's dlet?

What is the nutritional aaGAﬁtagé of éatiﬁg them tbgether5

to drought resistance and heat tolerance.

16: What are the first alid procedures to follow for‘
a. oral tnsecttctde poisoning
b. dermal insecticide poisoning
17. E?g; 1f anything is wrong with each of the following fertilizer recommenda
EH

a. 100 kg/ha urea 45-0-0 applied when matze is planted followed by a side

dressing of 300 kg/ha 10-20-10 when maize i8 tasseling.
bs. 400 kg/ha 12-24-12 applied at tomato transplant time in a half citcle

cm deep and 30 cm from the plant followed by an N sidedressing every

3-4 weeks placed in a half circle 10 cm out from the plants.
18. Mary 1s about to store 1000 kg of shelled-grain in a silos:
'a. What preventative measures should she take to BElﬁ minimize weevil
infestation?

t. Suppose. that six weeks lateg, ry finds hot spots in the grain caused
" by weevil buildup: What can she do?

E-12
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